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ABSTRACT 

This ''how to" manual, designed as a working and 
teaching tool for extension agents as they establish and/or maintain 
local fish pond operations, presents information to facilitate 
technology transfer and to provide a clear guide for warm wa f ish 

pond construction and management. Major topic areas considered ; 
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the appropriate fish; ( 3 ) construct ing^ preparing^ managing, and 
harvesting the pond; (4) preserving fish; 15) problems of fish in 
ponds; and (6) methods of fish culture in places where ponds are hot 
possible^ A list of resources on various aspects of fish pond 
operation is included in ah appehdix^ (JN) 
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Peace Gorps' Infbrtnatibn Ct)llectibn & Exchange (ICE) _was_ 
established so that the strategies and techrRDldgies devel- 
oped by Peaces Corps. Vbluhteers^ _ their ^ and their 
oounterparts could be rrade available to the wide range of 
developrent brgahizatidns and individual workers who irti^t 
find them useful . Training giiidiss , ciorricula , lesson plans , 
project. reports^ imnuals and other Peace Corps-generated 
iraterials develc^^ad. in the fiisld aris collected and reviewed. 
SciTB _are reprinted "as is"; others provide a source^ of field 
based iirfdrrration for the production of rranuals or for re- 
search in particular program areas. Materials ttet you s\ab^ 

mit to the Inforimtion Collection S Excha^ thus becane 

part of the Peace ODrps' larger contribution to development • 

Information about ICE publications and services is available 
tlirough: 

Peace Corps 

Information Cbilection & Ebcdhange 

Office of Prograirrning & Training Oobrdihatibn 

806 Connecticut Avenue^ L.W. 

Washington, D.C. 20525 




Md your; e:'qperiehce xo the ICE Ifesource Center. Send ma- 
terials that you've prepared so ttet we can share tf^ 
with. bthers_ TOrkirig in the developiTEnt field. Your tech-- 
nical insights serve as the ^ Is for the g^eration of 
ICE irariuals, reprints and ru^oorce packets, and also 
ensTore that ICE is prodding the irbst updated, ^ injKJvative 
prdKbem-solving techrmjues and informatibn available to 
you and your fellow <Jeve±6]finent vxDrkers. 
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About this manual. ... 

fa 

FAe^hmX^ Fi^h Pond Cui^tu^ in a series 

of publications being prepared by the United States Peace Corps and 
VITA, Volunteers in Technical Assistance. Thes6 publications combine 
Peace Corps* practical field experiences^ with VITA*s technical expertise 
in areas in which development workers have special difficulties finding 
useful resource materials. - 

VEAeE eORPS 

Since 1961 Peace Corps Volunteers have worked at the grass roots level 
in countries arbUnd the world in program areas such as agricultures 
puKl.ic healthy and education. Before beginning their two-year assign- 
meiltSi Volunteers are given training in cross-cultural , technicil , 
and language skills^ This, training -he]^ them tg_liye_and_work_closely 
with the people of their host countries. It helps them, too, to 
approach development problems with new ideas^t^ locally 
available resources and are appropriate to the local cultures. 

RecentlyPeace Corps established a eollectioh & Exchange 

so that these ideas develx)ped during service in the field could be made 
available to the wide range of development workers who might find them* 
useful. Materials fjrom the field are now being.collected, reviewed, 
and classified in the- Information Collection & ^Exqhahge_system. The 
most useful materials will be shared. The Information Cbllectibh & 
Exchange provides ah_impbrtaht source of field-based research materials 
for "^he prbductibh bf hbw-tb manuals such as FJitstw^m Fx^h Pond Ca^Xu/it 
. and Mdnagmmt. 

VITA i> 

\JITA people are also Volunteers Whd respond to requests for technical 
assistance. In providing solutions^ their aim is the most appropriate 
answers for specific situations. Therefore^ -VITA specialists often must 
produce new designs or adapt technologies so that they are of value 
in developing areas. > 

Many VITA Volunteers have lived and wbrked abroad. Kost VITA people hbw 
work inthe United States and other develbpedcduntries where they are 
engineers, doctors^ scientists, farmers^ architects * writeiD* artists, 
and so on. But they continue tb work, with people in other countries 
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through VITA; Thanks to their contributions of time and expertise, VITA 
has beer\,vP^oviding technical assistance to the Third World for more than 
15 years. ^ . 

Requests for technical assistance come to VITA from many nations. Each 
request is sentrto-a-VbTunteer with the right skills. For example^ a 
question about fish pond operation might be sent to a VIJA Volunteer who 
has had years of experience .working to develop fish ponds in Asia, and 
who is how a university professor. <=> 

THE PURPOSE ^ 

F/ieA hwateA. KtSh Pond'' CuZtuA^ and ^tanagmmt is a how-to manua;1 ; It is 
designed as a working and teaching tdql for extension agents; it is far 
their use as they establish and/drmaihtaihldca fish pond operations. 
The information is presented here to 1) facilitate technology transfer* 
and 2) provide a clear guide for warm water fish pond construction and 
management^ A valuable listing of resources at the end ofthis manual 
will give further direction to those wishing more information on various 
aspects of fish pond operation; 

THE PEdPLE WHO PREPAREV IT . • 

The strength of both Peace.Gorps and VITA lies in Vol unteers^ These-, 
manuals represent an excellent means of communicating important know- 
how gained through Volunteer experiences and inputs; 

The author of F^^hwt^QA F^h Pond CuZiivj^. and Uanagmtni, Marilyn 
Chakroffi served 'with Peace Corps iri__the_Phil ippines for. three years 
in a number of fisheries programs. Ms. Chakroff , who hblds a B.S; in 
Biology^ now is an advanced degree candidate in_the field of Environ- 
mental Communications at the State University of New York, in.Syraeuse; 
This manual is written out of her first-hand experience as a Peace 
Corps Volunteer. ^ 

v3oan koster, the illustrator, has been a VITA Volunteer for more thaYi 3 
years. She is a teacher, professional artist, and writer. Ms, Koster^ 
who has trcveli'dd arid studied in Greece for a number of years, currently 
is- preparing a manuscript on looms and weaving. 

OTHER e6NTRtBUT6RS 

Many, thanks are due here to a number of people who aided the preparation 
of this manual : ' 

Dr. David Hanselmani Dr. Peter. Black, and Dr^ Robert Werner -- .Faculty 
of the College of Ehyirohmental Science and Forestry, State University of 
New York, Syracuse, New York. 

Dr. Shirley Crawford, Agricultural and Technical College^ State University 
of New York, Morrisville, New York. 
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William McLarney, New Alchemy institute ^ Woods Hole, Massachusetts. 



A.F, p* Hello, HawkesSury Agricultural Gollege, New South Wales, 
Austral ia. ^ 

Richard T, Garruthers, Bibprbducts, Ihc,^ Warrehtoh, Oregon. 

Dr. William Ribelin^ Department of Veterinary Science^ University 
of Hisconsin, Madison. . 

A special note of thanks is due John Goodell^ VITA^ for his layout work 
and staff assistance with this manual. 



REPLY F0RM 

For your cbhvehii5nce, a reply forni has been provided here. Please 
send it in and let Us know how the manual has helped or can be made 
more helpful. If the reply form is missing from yoUr copy of the 
manual i just put ypur cdrttmentSj suggestiphs ^ descriptions of prdbie^Tis^ 
etc:^ on a piece of paper and send them to: 

FISH POND CULTURE 
3706 RHODE ISLAND AVENU& 
MT. RAINIER, MD." 20822 
U.S.A. 
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PbEASE RETURN THIS FORM 



NOTE TO THE USER: This manual was published because Peace Corps arid 
VITA workers arid volunteers wish to help in a growing area of worldwide 
interest. In order to provide the most effective help^ the preparers 
of the manual need to knbw_hdw tt is being used, or how.^ou> feel it could 
better serve your needs. Please fill in the following form arid return 
it to: - _ 

FISH POND CULTURE 
,3706 RHODE ISLAND AVENUE 
MT. RAINIER, MD 20822 
U.S.A. - . 

WHEN WE RECEIVE THIS FORM, WE WILL AUTeMATieAtLY PLAeE YQUr NAME ON A 
MAILING LIST SO THAT YOU WILL RECEiVE: ; 

. Updates and/or additions arid cbrrectiens to the manual as 
they become available. 

. Notice of other publications which may be of iriterest to you. 



If you have questibris bri' the material presented in the manuals or if. 
you run into prbblans implaneritirig the sljggestioris offered here, please 
note them in the space provided. Use additional paper if you have to 
in order tb be as specific as you cari about theproblem. Wherever 
possible, we will try tb provide or direct you to an answer. 

* * * 



Date 

Ybur ebmpariy or 
Agericy, if ariy 

Your Address - [ 



Your Name 



1. Hqw did ybu firid but_ about the PC/VITA Freshwater Fish Pond-Culture^ 
and Hariaqemerit manual? How dici you get your copy? ~' ' ' 



2. Which parts of the manual havf: you found most usefsl? Ceast useful? 
Why? 
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3. Did ydli find, the manual easy to read, too simple or too complex, 
complete or incomplete? 



4. How has thismanual helped your work? What have you done to apply 
the information? 



Which plans have you rused? Didydu make changes 1n any. of the plans?- 
(For example, when yduwere building a drainage system, _did,you __ 
substitute any materials for the ones mentioned or_changethe_ design?) 
if you made changes* please describe what you did that was ''different. 
Include photos, sketches^ etc., if possible or important. 



5. Can you recomend additional methods or equipment which you feel 
should be included in a new edition of the manual? If you do know 
of such methods, etc., please include the Information here. 



7. What were your successes usihgthemahual or implementing any of the 
plans or procedures? Problems? Please describe completely. 



8. Do you have other recdnttiendatidns? 
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What is Fish Culture? 

Fish culture is the growing of fish in ponds. Growing fish in ponds, 
from which they cannot escape, allows feeding, breeding, growing » and 
harvesting the fish in a well-planned way. 

Fish' culture is one_form of aquaculture. Aquaculture is the, science, 
which deals with methods of growing (cultivating) animal and vegetable 
life in water, Some other kinds of aquaculture are concerned with growing 
frogs, oysters, seaweed, and even rice. , . ^ . 




Histery of FisR Culture in Ponds 

Growing fish in ponds is a very old practice. Garp were eliltured as Ibhg 
ago as 2698 B.C. in China, where they were grown in ponds on silkworm 
faHns Fish culture seemed to occur whenever civilization Was settled 
for along period of time. For example, fish cUltUfe was done in an cient 
E-gyB=^M^^-(^i-naT-wW^^fr*^^^ -a-ecrrtiiiaoas-xi \H^lT:za1rro i=Or-over 
4*Q00 years. The first written account of fish culture in ponds was by 
Fan Lai, a Chinese fish farmer, in 475 B.C. 

The ancient Romans introduced carp from Asia into Greece and; Italy. By 
the seventeenth: century (1 600' s) * carp culture was being done all over 
Europe. A book written in England in 1600: by John Taverner gives the 
details of good pond management and talks about growing the comnion carp. 
Taverner also wrote about pond construction, fertilization and feeding. 
Another bbbk^ written in 1865, gave the details of the stripping methods 
of spawning fish. The methods of culturing common carp have not changed 
very much since that time. 

The conrion carp is still a very important pond fish. In. addition^ 

todays other fish also are being cultured in ponds. Some of the most 

well-known are fish of the tilapia genus, like T^picL Ju/Mlca. and 

nmJba mo&Amm.. some oLthe other Chinese carps^-- thy ijver^^^ 

and bighead carps — also^are often used in pond culture. Mo&t^importantly, 

cbuhtries all over the world are using time arid radriey to discover which 

of the fish commonly found in their own waters will grow well in fish 



Why Fish are Grb\wri in Ponds 

The practice of culturing fish 'ip ponds developed because growing fish in 
ponds is a ^more, useful practice, for some pUrpdsess than trying to catch 
fish from lakes, rivers, or streams. For example: 

Many interested people discover that building a fish;:'pond 
close to home is passible arid far more corivenient than going 
to the nearest market or river. Ponds c^in be built wherever 
the soil, shape of the land, and w^ter supply are right. This 
" may sound as if a lot of factors are involved^ But since a 
wide variety of soils, land shapes, and water supplies can be 
Used for pond culture, a fish pond can even be made from a. 
rice paddy or an unused grain field. 

It is easier to get fish gut of a pond thari it is to catch a 
fish from a river or stream. Also, the riumber of fish takeri 
, out of a porid can be controlled^ Bat it is very difficult to, 

know how mariy. fish can be caught in a river or stream Or lake 
' at any one time. When the fanner goes to his fish pond to_get 
dinner, he knows he can take out the riumber of fish he 'rieeds 
quickly and easily. 

. 13 ^ ^ - 
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. Fish growth can be controlled. The fish can be fed extra 
food to make them better for market; hatdral enemies. can 
be kept from killing the fish. For a person who relies bh 
fish for his food or his income, these are important factors, 

• The_only fish grown in a pond are the bhes_the farmer 

pijLts^^mvc^-MhepJieJb of hi S-=-5i(ind_^he_ 

fannerknows what kind or kinds he will be getting. When 

he catches fish in a lake, 

stream, or river, many of the 

fish will not be the ones that 

are good to eat or to sell. 

. Srowihg fish in ponds allows 
the farmer, or other fish 
grower, to produce fish 
cheaply* and to have a supply 
of fish available on his own 
land. Fish in ponds belong 
to the pond owners ;_fish in 
the rivers and lakes do not. 



Why Growing Fish is Important 

There are some very good^easons why a farmer or small land owner might 
b(2 Interested in fish fanning: 

• Fish are an important food source, 

. Fish farming can help a farmer make the best use of his land. 

. Fish farming can provide extra income. 

There may be additional reasons; you and the pond owners can determine 
these/from the local situation. Thethreepoints listed above are very 
broad,, however 3 and apply, at least in part, to most situations. 
Therefore^ each pdlht is discussed more fully below. 

nSK AS FObb Farmers know that all living things heed food, and_ that 
without food, living things die. However* they are hot as likely to know 
the characteristics of food which make it valuable (or not) to the body. 

Food is 'important because it provides prpteins, vitamins, minerals^^ 
and carbohydrates. These things are called nutrients: _they are materia 
that the body must have to live and grow. Every kind of food has dif- 
ferent amounts of each of these nutrients. For example, some foods 
contain more protein; others have more fat than protein. 
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Because foods contain different amdurits 
of proteins, fatSj and carbohidrateSi 
for example, it is necessary to eat a 
number of different kinds of food to 
get the right amounts of each nutrient. 
All the foods together then give the 
Jioxiy whr»t it needs to- 



The food that people eat is called 
their 4ie^t. Eating the right kinds 
food 



of 



foods that. give the body the 
right amounts of proteins, fets, etc. 
~ is cal]ed eating a balanced diet . 
People who eat a balanced diet usually 
are healthy and strong; people who do 
hot eat the right kinds of food are 
: more likely to be weak and get sick. 

Proteins are the most important part of food. Prbtein is made of carbon^ 
hydrogen, and nitrogen. These are called elements . The combihatidns of 
elements in protein make it the most useful nutrient. Foods that contain 
a lot of prbtein are especially good for people to eat. And fish contains 
a lot of protein. 



in 



The table bri the bppbsite page, shows a list of foods that humans, ea*. 
The first number beside the food shows the number of grams of protein 
the fbbd when it is fresh. The second number tells how many grams of 
prbtein there are in food which has been dried. The table shows that 
fish whether fresh or dried --is a very good source of prq^^ 
(lOOgm of dried fish contains more protein than lOOgm of fresh fish only 
because dried foods have water taken out. Therefore, lOOgm of fresh fish 
weighs less when it is dried.) 




If the farmers in your area already eat a lot of fish, or like fisti, fish 

farming for food may not be hard to introduce and have accepted. 

If they do not eat fish often iybu will have to keep this in mind when 
you talk about fish as a healthy food. Food just_maynot_be the most 
irnportant reason, from their point of view, for wanting to grow fish. 
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PROTEIN eeNTENT OF FOODS* 



Fresh, gms protein Driedi^ jrfls^otein 
^ Foo d -- - -- - per 100 per IBB gm 



FISH 

Fatty (herring) , 
Non-fatty (haddoefc) 


iz 

16 




'45 
84 


MEAT 
Beef 

Pork, loin 
Liver 


2Q 
20 

20 




67 
67 
67 


BAIRY PRODUCTS 
Milk 

Eggs 


3.4 
12 




26 
46 


CEREALS 

Wheat 

Maize 

Oats 

Rice 


12 

Id 

10 
8 




14 
11 

11 

9 


OIL SEEDS 
Soya 

Cottonseed 
Sesame 


33 
2B 
21 




37 
21 
22 


GREEN LEAFY VEGETABLES ' 

Cabbage 

Spinach 


1.4 - 3.3 
2.3 - 5.5 




24 
26 


BOOTS 

Cassava (manioc) 

Potatoes 

Yams 

Plantains 


0. 7 
2.1 
2.1 

1. d 




2 
9 

, 7 
3 



* These values are estimates only; the ambUht 
of protein varies according to the age ^ size* 
and quality^ of the food ^ and how it was 
cooked and "ktored. 



SouKqA.} AytuooAd and Jul [1975] 
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But there are other reasons you can offer a farmer. For examplei a 
farmer may c onsider cultivating fish if he^realjzes that fish are easy 
to grow^ cheaper than spme kinds of meat, Maf^ as food all year 
round, etc. You will have to see which combination of arguments works 
best for getting farmers interested. ^. 



BETTER LAND USE Some farmers may be more interested in fish farming 
when they realize they can accomplish two purposes: provide a reliable 
food supply and make the best possible use of their land. 

"Fish farming" is a good thing to call "fish culture" because it can 
start the farmer thinking about raising fish with the; same kind of plan- 
ning arid larid-use management ideas that he puts into raising crops. 

Whether the fanner raises fish, crops, or animals, he is using his land 
in certain ways. His aim in all cases is_ to increase the production of 
food and the yield from the land. What farmers, and other people, often 
do not realize is that fish culture can help get more out of 
Here are a few ways in which fish culture can help support and extend a 
farmer's land use: 

. Land gets tired when it is used for growing the same crop 
year after year. These crops use up nutrients in soil, arid 
they begin to grow poorly. Fish ponds can be built ori this 
land and fertilized to provide food for the fish. After a 
few years of fertilizirig arid grbwirig fish, the soil iriside 
the pond regairis sbrae of the riUtrierits used up by the grow- 
ing of crops year after year. The larid can then be used for 
crops again. 

. Some farmers own land tha^ may not be very good for growing 
crops: it is too sandy * for example. But there are ways of 
building fish ponds in sandy soil. So the farmer would be 
able to use land that was once not of much value to him. 

. There are many ways that fish farm n 
farmer's plan for his larid^_ The important thing is that all 
of these ways help the farmer make the best use and get more 
out of what he has— readily, and often without much exi^erise. 
For example, a farmer who grows paddy rice can grow fish^iri 
that paddy;, fish ponds can be built as part of water supply 
and irrigation systems; vegetable scraps arid animal manures 
can be collected and used for fertilizirig ponds. The farmer 
should. know that. a farm with a fish pond or ponds cari give 
a total food yield that is higher thari a farm with rid fish 
pbrids. K 

The following diagram illustrates some of theways in which the fish 
pond fits into the farm: The same water source is used by both the 
garden and the fish pond; the mud from the bottom of the pond makes 
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good fertilizer fbrthe garden; vegetable matter from the garden can be 
used to fertilize fish ponds; manure from the animals can be used for the 
pond arid parts of fish can be Used to feed animals; etc. 




possible ^606 -from uMeds -for dKimdls ^ 



ADDED INCOME Fish pondS can be quite small, or they can be large, 
they can be made using expensiye equipment and drainage systems, or they 
can be dug using hand tools and drained by a bamboo pipe. Fish can grow 
successfully in both of these types of pond,^^as long as the ponds are 
managed correctly. 

Ifthe major reason for building the fish pond is to get increased and 
better fbpd for his family^ a farmer certainly does nqtneed fancy ponds 
or expensive equipment. . Fish ponds can be very inexpensive to keep. 
Fish do not require fancy foods. Many ponds provide all the^fdddthe 
fish need. But besides the foods they find in water itself, 'some fish 
eat leafy garbage, mill sweepings, beer residues ^ spoiled grains, brolceri 
rice, and many other waste products that might riot otherwise be used. 
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A farmer makes his ineeme go further by grbwihg more of the family's 
food and by selling leftover fish the family earinot eat. 

Growing fish to sell can also be 
very. prcjfi table. But the costs 
invblved in getting .started and in 
maintaining the effort are greater: 
if the farming is to be a solid 
cdmrriercial enterprise j then more 
pbhdSi more time K more money, arid 
nearby marketplaees are needed. 
The biisihess may or may ngit show 
a profit right aWay; ici fact^ the 
chances are that it Will hot. A 
farmer might be better advised to 
start small and work into a bigger 
enterprise slowly as he learns to 
manage the art of growing fish in 
ponds. 




A V\^rd about Cbbperatibh 

Dften fish ponds are built by cooperatives. A cooperative is an organ- 
ization of people in ah area who come together to do something they could 
not or would not do alone. In this, way, four or five people or families 
can pool their resources and build a fish pond operation together. 
Sometimes an entire village will form a cooperative and will, build and 
operate a pond as a group. This kind of cooperation makes possible 
better pond construction and management. A fish pond cooperative may be 
a good way for a village to improve the diet of the coninunity and to. sell 
enough fish to maihtaih the enterprise. If the farmers in your are^ 
not interested in, or are concerned about, building ponds individually, 
a cooperative may be a very acceptable idea. 
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Getting Ready to Plan a Fish Farm ^ 

A farmer or other person Interested In growing, fisfi should read the 
following 11 St. carefully before going further. The foil owing factors 
must be considered before the farmer Builds his fish pond. Many pond 
-K . "' owners have small fish ponds that are only used for their own families^ 

but a farmer who sells fish must look for a market and a way to get his 
fish to that market. It does no good to harvest fish which cannot be 
sold or used by the farmer and his family. 

' . Is the so^'1 able to hold water for a fish pond? 

.Is there an adequate Supply of water for a pond? 

. is the land a giaed shape for a fish pdiid? 

.is the pond area close to ydUr home? 

. Who owns the land where the pond will be built? 

^ . Are there enough people to help build and harvest the pond? 

. Gah the equipment for building a pond be built, borrowed, or bought? 

. is there a marketplace nearby? 

. Are there roads from the pond area to a market place? 

. Are the roads passable even in the rainy season? 

• Is there a good way to get the fish to market? 

. Is there a vehicle available for transpdrtatibn , if necessary? 

. If there is no market nearby, or if it is hard to get to the 
market, can the fish be kept by drying, smiaking, or salting? 

.Is there enough food for the pond fish? • : 

. Are there fertilizers available? 

. Do the people In the areVlike fish? Do they eat freshwater fish? ^ 

^ • ean the people in the area afford to buy the fish produced Vn the 

pbfid? 

If the farmer can answer yes_ to the_questl6hs which most fit his 
situatldhi he has a good chance of having a successful fish pond. 
But hemust consider these factors. Each is discussed in detail In 
the "Planning" sections. 
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Planning^ The Site and Jhe 

Type of Fish Farm 



Before constructioh can begin, the farmer must look over his land to 
choose the place or places where pbhds- can be built, and decide what 
kind and how many to build* Re must also decide bh the kind of fish 
culture he wants to do, and iDh the type of fish that he wants to raise. 
He must look at his resdurces and his heeds very carefully before he 
actually begins building and operating a fish pond. : This section will 
give ihfbrmatibh to guide the farmer in the jDlahhing of ponds and kind 
of fish culture. ; 




The Site 



Ohe of the nidst iftpdrtatlt pjlfts df plahhihg is finding* the right place 
(selecting the site)_fdr the pond. Fish ponds Use the land in a different 
way from agricultural crops such as rice or wheats but fish alsd are a 
crop. And when a farmer builds a ^f i^sh pondj he is choosing one use df 




His land instead of some other use. If the site for the pond- is well- . 
chosen^ the pond can be more prodactive than the land by itself. But if 
it is not chosen well, the farmer may lose, or,, at best, gain nothing 
from his fish pond^ When considering a site for the fish pond, the 
farmer should remember and consider several points that were made in the 
introduction: 

, Often poor agricultural land can be turned into very good fish 
ponds. In general , the better the soil of an area, the better 
the fish pond. But this does not mean that_a pond cannot be 
built oh poor land. It does mean that the farmer will have to 
work harder to maintain the Dbnd and the fish. 



.If the pond is built pn agricultural land which is not producing 
good crops^ but the pond is cared for wel 1 * eventual ly the pond 
bottom soil will become more fertile than it was before. If 
this pond is a large one, after harvesting the fish, the pond 
can be planted again with a land crop^ like corn, and allowed 
to grow. Then wheh.the corn is harvested, the land can be 
turned back into a fish pond. This means that a farmer can get 
two good uses but of his lari^ instead of one poor crop. 

. Qther farmers may want to grow fish in rice paddies by digging 
trenches arduhd the edges' of the paddy for fish to swim in. „ 
This is another way of cul taring fish which will be discujssed 
in somewhat more detail later in the manual . 



The point of the discussion above, is that a fish pond is just bne use 
tnat a farmer's fields can have, and the choice of how the land can be 
used Is important. 
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There g^re three factors that work t(3gether to make a good site for a 
fish pond: ; . - 

. Water supply . ' 

..Soil 

. Topography 

\ft^ER SOPPty^ stippTyi soil i and topography all are impbrtants 
bat water stipply is the mdsl: impdrtatit factor In selecting a sit^ Fish 
depend upon water for all their needs: fish need water in which "to -^^ 
breathe, to eat^ and to grow and reproduce. I/^a site has water a vail - 
able year-rbuhd^ that site meets its first test easily. If water is not 
available all the time but there Is some way to store water in_large_ 
tahkSi barrels or drums, in depression?;., ponds, or wells -- for use when 
the natural water supply is low, then_ that site may still be all right. 
The key i of course, is that water must be" available at all times and in 
good supply. '\ 

Ijhere Can Hater for Fish^ Pcfflds^-C onie From? Water used iri ponds comes 
from many sources: 

. Ratn^a£i._ Some ponds, called "sky" ponds, rely only on rainfall 
to fill their need for water. 

. ??an-a^i^. Some ponds are gravel and sand pits which fill when 
water from the surrounding land area runs into them. 

. ttaiuytjot rntzni^ Most ponds are filled with water that comes 
from natural springs or wellSi or with water that has been 
channelled (diverted^ and briaught in from streams^ rivers, 
or lakes. 

. Spk^atg^.- Some ponds are built where there is a spring to supply 
water. Spring water. is water under the grpuhd that has found a 
way to get but. It leaves the ground and becomes a stream as it 
flbwsaway. Spring water is qddd for fish pondsbecause it js_ 
usually clean (uncdhtaminated). and has no unwanted fish or fish 
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eggs in it. If the water frpm a spring has t 

it may need to be filtered befqre it is used for a^^ 

But filtering is easy to do ^see the ^Cqnstru 

and the important fact is that the water supply is available. < 

. WeZJU. The best source of water for a fish pond is well water. 
Well water has fewcontaminants and, if the well >s a good one^ 

• the water is continuously available. Well water and spring 
water, however, are both often low in oxjfgen content. Fish 
need to have oxygen in their water to live. Since this problem " 
is pvercome easily (see water quality infbrmatio in th^ section 
on-*'Preparing the Pond") the major factor to be considered 
here is an adequate water supply. ^ 

Most fish ponds use wa^^^^ river, or lake^ 

A diversion ditch or channel is dug between., the water source and the 
pond to take water from source to pond. Thisis a good way to fill_a__ 
pond because the water can be controlled easily. When the pond is full, 
the channel can be blocked with a gate or a plug (see "eonstruetibh" 
section), and the water will stop moving into the pond. 

There can be problems with this kind of water supply; for example^ often 
in tropical areas streams flood in the rainy season. This extra water 
can be dangerous to the pond and must be diverted away from the pond, by _ 
a chanhel.buTlt fdr that purpose, v IT_IS_BEST N^^ A PLACE THAT 

IS KNeWHTe FtBOeWHEN CHOOSING A WAT^R^SUPPLY AND SITE FOR A POND. When 
a pond floods, all the fish escapcj and the pond is empty at harvest time. 

If the water for the. pond is being taken from a stream, lake, or river, 
then the farnier should plan to filter the water carefully when filling 
tSe pond. Water from these sdurpes' sometimes contains unwanted fish or 
fish eggs. Filtering prevents these fish or eggs, and other harmful 
anijnals, from entering the pond. 

Qual itj^ of the Waie^f^ Supply . Finding an adequate water supply is the ^ 
first step. Then the farmer has to check that supply to make sure it 
can be used for a pond. This check of the water should include: ; 

. looking at the water, smelling it^and tasting it. 

. looking to see If there Is a family upstream who take baths In 
the water before it gets to the pond. 

. making sure that there is ho family or v^^^ that 
depends updn:the source for thair drinking water. ; 

If the water supply seems all rights the farmer must also find the 
answer^ to some other questtons,- Where the water comes from, how far it 
travels. to get to the site for the pond, and what kind_pf_sgn_1t_traye1s 
over will all affect the quality of the water.. These_questions and their 
• answers tell what must' be done to make the water right for a pond: 
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. Is the water very clear? Then the^farmer may have to fertilize 
the pond because there are hot ehbtigh nutrlehts in the water i 

i-Is the water very rauddy?^_^heri_it_will have to settle before it 
is used in the jDohd: a special place will have to be made ^ 
wherethe mud can settle out of the water before the water 
goes into the pond. 

. Is the water a bright green? It probably haS a lot df^fish 
food, in it. 

. Is the water a dark ^smelly brown? It iiiay have acid ih'it^ 
and the farmer will have to add liiiie to the water. 

there are many^hings which can be done to make watei: good , for a pond, 
if the farmer kriows his supply and the kind of water ^ has^ 'he can ^ 
take the steps necessary to use his supply well. 

- _\ ^ " ^ ■ ^ 

SOIL The second ''important part of site selection is the soil of the 
.area. The soil of the pond 'must be able to hold water. It also con- 
tributes to the fertility of the water because of. the nutrients it 
contains. ^ . 

Ability of Soil to Hold Wat e^. the best soil for a pond contains a lot 
of c 1 ay . CI ay so i 1 ho 1 ds wa ter wel 1 . When a place with a good water 
supply is found, the farmer must test the soil. He can tell a lot about 
the soil simply by feeling it. If the soil feels gritty or rough to the 
touch, it probably cbfitaihs a lot of sand. If it feels sroodth arid 
slippery^ it probably means there is a lot of clay in it. This smooth 
soil is good for a fish pond. 



A very good way to tell if the soil is right for a fish 
pond is to wet a handful of soil with just enough water , 
to make it damp. 
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If it holds Us shape When the farmer opens his hand, it will 
be good for a pond. Remember, the nidre""clay 1n the soil, the 
better it is for building a pond. .i-— 




" If the soil is sandjT or does not contain maeh elay, the farmer can still 
build a pond. There ire ways of building ponds in these soils. But ne ^ 
should be aware tha^: .building a fish pond in su^ soils requires rare . 
effort and may not be as successful. Biggihg test holes will tell the 
farmer what his soil is. / . . , 

^ Larger ponds can be built in soils with'clay. If the soil is rocky or has 
- ■ shifting sand, etc'., only small ponds are pb. sible. If there .are other 
locations available, the farmer would be wise to see if there is anqther_ 
place with soil better suited to the fish pond. More information on soil , 
is Included in the "eonstruetlbh" section. 

Abili ty of Soil to Provide Nutrients . Soil also cpntributis to the pond's 
Vert-lllty. Pertllity is a measure of the nutrients in the pond, anti it 
simply refers to how much food there Is available in the pond -for ^the ^ 
fish to eat. A very fertile pond is one which contains a lot of fish -food. 
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The soil of the pdnd contajns some of these necessary natrlents — like . 
iron, calqiuffl, and" magnesium. In addition, however, sbiV also can cbhtaiil 
acids; these substances often are Rarmfal to fish. Whatever a soil has 
in it is drawn into the pond by the water and thus comes in contact with 
the fish. Sometimes after a heavy rainstorm, there are big fish kills 
in new ponds: This .happens because the he^vy rain carries' larger 
amounts -of acids from the soil into the pond. So the farmer who is aware 
of the kind of soil he has for his fish pond can prevent. this problem 
before it happens. 

REMEMBER: One good' indicator of the quality of soil is whether it has 
been used f on growing crops, if crops grow well in that location^^the 
sgiT will probably be good for the fish pond. If crops did grow well 
there before the nutrients were used up, then it will probably still be 
free of harmful substances. ' , 

- ■ ■ : \ ■ 

TdPbSRAPHY -The third factor in site selectian is topography. 

Topbgraptiy is a word used to describe the shape of the land — whether 
it is flat or hilly, upland or lowland, etc. The topography of the land 
determines the kjhds of pdhdS which can be built. Ponds can be built in 
valleys or oh flat ground. They can be square or rectangular, or uneven 
in shape. They can be large or small. All of this^s determined by 
topography of the lahd^ as well as by the farmer ^^s-n-equirements. 

Thejnbst useful tdpdgraphy for fish ponds Js'that which allows the farmer 
td fill and drain pdnds using gravity. Pdnds built dn a sldpe, far 
example, can be drained easily. If pgnds are Ideated dn flat land, ^e 
pdhd must be built with a slope Inside it so "it can be drained by gravity^ 
dr It Will have td, be drained using a pump. , • ' 

Slope . If the farmer looks at a hillside, he can see that it rises. It 
is higher at one point than at anothfr. This difference in height^ from 
high' td Idw pdint, is the sldpe bf the land. In mbre seientific terms, 
Sldpeis the relationship between the horizontal distance (length) and 
the vertical distance (elevation) over a piece of land. 

Slope is usually written as a ratio (1:2) or asa percentage {5%). A 
slope of 1:2 means that for every change In length df^2 meters, there is 
a change df 1 meter in height.' A sldpe df 5^ means that fdr every change 
in length df,^y, 100cm, there Is a change in height df 5cm. Pond 
Bottoms usually have a slope of 2-5%, whether they are on level ground 
or i-n ff hilly area. As long as the pdnd bdttdm has a slope, it can be 
drained completely = 

A farmer* ddes not require a scientific understanding of si ope^ to build 
a pond. He does heed to know how the shape "of his land determines the 
best place for building pdnds. Ponds built in hilly places often are . 
made. part of the Hill. The picture on top of the next page, of a pdhd 
with a spring as a water source, shows hdw the slope of the land has 
been used;td set Up the pond's drainage system. 
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in flatter areas, ponds are usually square or rectangular because it 1s 
easier to use a harvesting net in ponds of these shapes. 



The fanner will learn quickly to recognize by sight the slope that i&- 
best'^for a pond. Because a slope is so important, the first thing a^ 
farmer should look for is a site with a slope and a water supply. If 
he can use a natural slope for his pond, the pond will be cheaper and 
easier to eohstruct. 

The best jDlaces to look for such combinations of slope and water supply 
are where water collects from streams and flows through the valley at 
the bottom of a slope. If the pond is built on the slope above the 
water floWi water drained from: the Pond can flow directly Into the stream. 
Water might be brought to the pond in a number of ways depending uppn the 
situation by streams running down the sldjae upon which the pond is 
situated, for example. Another good place to look for a good combination 
of slope and water supply is on plains or flattlsh graund between hills. 
These plains often receive water from brooks or streams. 

there are many possibilities. The important thing is that the farmer 
look for a topography that makes fish farming as easy and as successful 
as possible. 



The Type of Fish Farm 

After the farmer has found a site or sites for his fish pond, he must 
con$1der what kinds of fish culture are possible in the space ne has 
available. He also fiiUst decide what his resources will allow him to 
get started. This jslanhing is necessary because the answers wiU 
determine the number of fish ponds the farmer builds and the kind of _ 
fish he will want to culture. The following pages present arrange of 
Ideas ebneerning the kinds of fish farm operations (raislng^^flsh or ^ 
breeding fish}; the types of pond used in fish culture! fish culture In 
one or several -ponds; advantages of small and large ponds| and _mlxing 
or separating fish types and sexes. A discussion of these subjects will 
provide the farmer with the background he needs to decide what^kind of 
fish farm Is possible for him, g1v*n Ms resources and the kind of-flsh he 
wants to raise. 
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A NOTE OF CAUTION Before a farmer even begins, however, it is impor- 
tant for him to iiTclude in his planning the fact that some fish w^^^ 
This is an extremely important fact for the first-time fish grower to 
understand. It is very natural for some fish, the weaker fish, to die in 
ponds. As long as fish are protected in ponds and are welt taken care of 
fewer fish will die in ponds than would die in natural waters. But a 
farmer who does not expect some death may get discouraged and give up 
before he has given his pond a chance to work, it is never too early to 
introduce this idea. 



KiNOS OF FiSH FARM OPERATION . In nature, many fish never reach 
adult size because they are eaten by other animals (predators), or they 
die from disease or lack of oxygen. In fish culture, the fanner tries 
to cbntrbl the pond situation in order to produce more fish. In ponds, 
predators and so oh can be cbntrblled so that the pond yiislds more fish 
per hectare than do natural wa tiers. 

There are two major kinds of fish farms -- those which breed fish and 
raise the fry, and those which rear fry and fihgerlihgs (the young fish) 
tb market size. Sb the farmer, after finding possible sites^ itc.j must 
decide if he is gbing_tb breed his fish arid raise the fry. Or if he is 
going tbbuyfry'and fihgerlihgs and rear them to market size, not 
getting involved in breeding. 

Breeding fish requires more time and morg ponds than simply rearing 

fingerlihgs. And building tnore ponds can be more expensiyeand require 
more ongding management.. So the farmer must finally determine his reason 
for raising fish: to eat; to sell; to use his land better; or all of 
these. He will have to have all these things firmly in mind so that he 
can: 

.build the right kinds of pond. 
. build the right number of ponds. 
. stock the right kinds bf fish. 



TYPES OF PONDS The types bf pbhd a farmer can build depend on water 
supply, soil, and topography^ the factors v/hieh were jttst discussed. The 
two types bf pbhd most bf ten built are barrage ponds and oiyerslbh ponds. 
Many aspects bf the ebhstruetibh bf these pbhds are the same. The main 
difference between these twb types bf pond is the Water source. 

Barrage Pbhds , These pbndsare usually filled by rainfall or by spring 
water. A spring ^ for example, sends water flowing through a small valley 
br dbwh a slbpe ihtb alow place. Or a spring bubbles from the ground___ 
ihtb a natural _depress^*bh. The pond is fdnned by collecting water at the 
base bf the valley and in_ the low -places. The farmer does this by build- 
ing a wall (dam) which holds the water inside what how is the pond area. 
The wall keeps the water from entering and leaving except as needed. 
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INLET FROM RUNOFF 



OV E RF LOW D\TeHtS 
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DRAINAC^E PIPES 



The hlimber of pond walls the farmer must construct depends upon the land 
and dh how he fixes' his drainage system. A barrage pond usually heeds 
dhly one wall thb main wall between the water source and the pond area. 
One kind of drainage system ca fled a sluice (see "eohstructidh" section) 
can be used to let water both in and out of the pond. There are also a 
number of simple drainage systems which can be used that do hot require 
any complicated construction. 



Barrage ponds should not be built where the flow of water is too great: 
it is difficult to Keep the water from breaking down the wall if the 
pressure of the water is tod great. Brooks and streams which flow well, 
but not too strongly, make good sources fdr barrage pdnds. 

Even when the flow djf water is hot great* hdWevers barrage ponds regui re 
overflow channels, peeause barrage pdnds are usually bu^U in low areas, 
they are likely to fill up in heaVy rains. Overflow channels are any 
kind of system which can be set Up td stdp the pond from collecting too 
much water. The dverfldw takes extra water away from the pond. If this 
extra water is ndt taken out i the ppnd wall may break. Therefore, Jthe 
dverfldw system is needed to help the drainage system handle the flow of 
water when there is tdd mUch water in the pond. 
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The overflow system can be wide grooves cut into the top of the wall 
toward the ends away from the middle; it can be large hdl low tree trunks 
which are set into the tops of the wall and work as pipes to drain the 
water into ditches^ or even to carry the water into storage areas for use 
later when the water supply is lew. .Another kind of overvlow can be 
ditches, dug into the ground above pond level , which take the extra water 
away when the water rises to that level. 

An overf low oft en is not scre ened^ because if gomething large catches _ 
on it, the pres"sure of fHe water behind 1t might the entire wall to 

break. This fact results in a loss of fish at time of flooding. 




Diversion Pohds_ . These ponds are made by bringing (diverting) water from 
another source like a stream or river. Channels are dug to carry the 
water from the water source to the pond. 
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Diversion ponds can be made in a number of ways. Sometimes a pond is 

dug in flat ground or can be made by slightly enlarging a natural depres- 
sion in the land. 

these ponds, like the barrage ponds, require walls depending upon the 
topography of the land, the drainage system Used, etc. A pond dug in 
flat ground often requires four walls; a pond built in a natural depres- 
sion, may not. 

— ^ittra^ v e r s i o n j ponchr-the^^7^i^--get^ay&-feroHght^to - the pond instead 
of running directly into the pond. Water can be diverted in a number 
of ways. For example, a srnall stream which gets its water from a larger 
stream nearby can be daranied and used as a diversion channel to feed a 
pond. Or water can be diverted to a pond from an irrigation ditch which 
carries water to agricultural crops from a nearby well or lakei 

A fanner may have one diversion pond, or if ^ his space allows and the_ 
water supply is sufficient, he may have several. When a series of di- 
version ponds is builti they are built in one of two ways: 

. noiaAy 6yitm. These ponds are buiU one after another In a 
string. "Ih^this system, all the ponds drain into each other 
and must be managed as if they were one pond. Therefore, if 
the first pond in the series (the pond with the water Inlet) 
is full of predators which must be poisoned, all the other 
ponds in the system have to be harvested (have the fish taken 
out) and drained before the first pond can be poisoned and 
drained. 




; ?d/uiZteZ iyitm. In this series, each pond has its own inlet 
and oBtlet. Therefore, each pond can be managed as a separate 
peridi 



32 



V 



23 



Each kind^df pond is going to Bave advantages or disadvantages depending 
upon the fanner's situation. A parallel system of diversidh ponds, in 
most cases^ is a better system. But rosary. systems are cheaper and 
easier to build^ and therefore, more possible for some farmers to under- 
take. Alsd^ if the Water source is good, and can be kept free of preda- 
tors arid uhwah ted fish i and if the management of the pond is done well^ 
a rosary system can be very successful. 

Diyersipn ponds are often better than barrage _pohds because they are less 
likely to overflow^ and tl ^ water source js often more dependable through- 
put the year. But barrage ponds require less cbhstructibri and are likely 
to be cheaper. In additiohi for some famers^ barrage ponds are the best, 
and perhaps the only, way for them to use their land for fish ponds. 

The art pfcDnstructing and planning a fish pond or fish operation is 
very much an individual thing_.___There_ are basic ways of using resources # 
fpr_example, land and water resources. But the exact shape _and type of 
fish pond must be decided by the fanner for his situation. There are 
many ways of making fish ppnds which will work, and the "right" way for 
any given farmer is_the_way which_vrorks best for him. Many aspects of 
fish farming are determined by experimenting with pond operation, but 
much can be done by good planning before fish pond construction. 

Therefore, the famer m^^ and cpnsider the types of 

ponds he can build from the viewpoint of thenumber, size, and depth of 

the ponds he is going to need.^ If , for example, the farmer_ thinks he 

has a good area fpra diversion pond, but hits solid rock_at-lm and needs 
a pond 2m deep, he can find this outbefore he invests a gr^^ of 
time and money. If he has rooni for two small divert a 
barrage pond, or for a large diversion pond and a barrage pond, he can 
base his decision on what kind of pond to build upon the number, size, 
and depth of pond he needs for what he will be doing. 

The Number of Ponds . > The number of ponds depends on the possible sites 
and on what the. fanner plans to do with his fish ponds. If he is going 
to raise^fihgerlihgs to. market size, he will need one or a few "rearing" 
ponds. If a farmer plans a. larger operation in which he will breed fish 
for the eggs and fry, he will need space for nursfery pond, rearing pbnd^ 
and a pond for brood stock. Nursery ponds. can hold eggs and fry until 
they are firigerlihg size; rearing ponds hold the fihgerlihgs until they^ 
are market sizei brood ponds hold the fish to be used for breeding. 

It 1s pdssible to breed fish In a corner of a lafge^; single pdrid^ and a 
farmer interested in raising fishfdr.his own use may.wSrit to do. this. 
But a fanner interested in fnarketihg fish prdbably will want at least 
two large ponds. If h& has twd medium-large pdnds* he can^use dne fdr 
rearing fingerlings and dhe fdr brdddstdck. Eggs and fry dan be taken 
care of in very smaTl pdnds or even containers. 

_ _ f.j'' __ i*_ __ 

The Siifti of Ponds . The size of ponds depends upon the same factdrs:— - 
topography, water. supply, and need. Nursery ponds usually are smaller 
than rearing ponds because the fry are very small. The size of nursery 



ponds depends on the fish speeies being cultyredA In fact^ eggs and fry 
can even Se kept in Washtubs» Oil drums or any other such container which 
holds enough water for the number of fry and is supplied with enough 
oxygen. 
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As the fish grow* they need more space.. So rearing ponds are usually 
bigger than hur^ery ponds* and brood ponds are bigger than rearing ponds. 

Sometimes a farmer will have to choose between one large pond or several 
smaller ponds. His site would allow him to decide either way. 

Here are some advantages of s^all and large ponds; 

Smae£ Pohd&i . harvest easily and quickly 

. drain and refill quickly 

. treat for disease easily 

. are hot eroded by wiiid easily 
La^ge Pondi: . cost less to build per hectare of water 

; take up less sj3ace per hectare of water 
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. have more oxygen in the water 

. can be rotated with rice or other crops 

For most farmers, a few small ponds are Better than one or two large 
ponds. Farmers must also manage their agricultural crops^ and it is 
difficult for them. to manage large ponds. Also, most farmers just do 
hot havea lot of land. A good size for a single fish pond is probably 
between 1 and 5 ares (100 and 50001^). 

Farmers are going to be most in teres ted in working the fish pond into ah 
alri5ady going farm as simjsly and easily as possible. This is why 
culturihg fish in rice paddies is popular in some areas. In fact^ fish 
ponds can be set up_ in almost any area wheris a rice paddy can be located 
— even bh steep hillsides. 

Small ponds are easier to care for and construct. As a farmer. gains 

experience^ hecan go bri and build larger ponds. Starting small is a 

gbbd idea until the farmer fisels he knbws what he is dbihg and is successful. 

Depth of Ponds ^ the depth of ponds depe^ Updh the fish being grown. 
Fi$h species like different kinds of fbod* and the depth of the ponds 
affects the kinds of fbbd prbduced by the pond. A cdirinbh carp^ for 
instance* eats worms and other bottom prganisrns and must have a pond 
that is not deeper than 2m. But when the carp are fry* they eat only 
plankton, the tiny free-floating plants and animals suspended throughout 
the water. So nursery ponds for carp fry are often only 0. 5m deep, 
(As mentioned before, eggs and fry can betaken care of in almost any 
container which holds enough water and has enough oxygen.) 

Other fish feed at other levels in the ponds__depending on_their life 

stage and on their oWn^^^ A very deep pond will not 

produce as much food because the sunlight cannot light the water be1t)w 
ascertain depthjand the plankton will not be able to make oxygen for the 
fish (see water quality)^ On the other hand^ a very shallow pond might 
be turbid, covered by water plants easily, and become^„yery hot. Most 
pond owners make sure that the water depth at the edges of the pond is 
at least 75cm to discourage water plants, it is best if the pond is 
about 75cm deep at the shallow end and up to 2m deep at the deepest end. 
This will give the best results with most pond fish. 



THE-ONE-Pdllb OPERATION - If the farmer's site can only have one 
pbnd, his deeisibh Is easy. It is hard to breed fish when bhly one _pdnd 
is available*. Usually a single pbhd_1s used billy for rearing fish from 
fry or fingerlihgs tb market size. _This_is the case in small ^ backyard 
fish ponds that are used to supply fish for only bne family, A good 
mihimum size for such a pbnd is 15m2 in area and Im deep. A smaller 
pbnd would prbbably not be worth the effort to build and maintain. 

A single pond is stocked with the fry or fihgerlings. For example, a 
pond of^the size mentioned above could be stocked with 60 fingerlingSi 
these young fish are cared for until they reach adult size. Then the 
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pond is harvested (the fish are taken out). The pond area can then be 
prepared for a new batch of fish and stocked again i 

One pond can provide a good food source for the farailj^. However,. rearing 
fish means that somewhere there must be a source of fry or fihgerlings 
for use in the pond. The fanner must check his area carefully, so that 
he is sure the young fish are available Before he builds one pond. 

The source canbe a river where he collects the young fish^-Or a IbeaT 
fish farmjwhich breedsfish to supply farmers who have small ponds^or a 
government hatchery where the fanner can buy the young fish. If the. 
farmer decidesthat he wants to breed fish in his pond, itispossible 
to breed some fish inside small nets placed in tbe pond. A single pohdt 
though, is_usually used just for rearing fry or fingisrlings to a good 
size for food and market. 

While one pond usually means that the farmer. is wise to cdhcehtrate on 
raising one Batch of fish from fry or fingerlihgs to market size, he 
still must decide what kind or kinds of fish he will raise in his pond. 
He can raise one kind of fish alone (mdhdculture)j or he can raise 
several kinds together (pdlyeultUre). 




BIONOCULTURE adnocultUre Is the culture of only gne species (kind) of 
fish in a pond. It can be tilapia of one species, common carp, or any 
other single fish species. 

HdhocultUre has some advantages. One advantage i si n intensive fish 
culture practices, where fish are fed a lot of supplefnentary foods for 
fast growth. It Is easier to give these foods if therie is only one type 
of fish in the pond. Another possible advantage i? that.monoculture 
gives greater control over the age and sex of the fish. In mbhocultures, 
fish can be of all different_ages_and life stages, or they can be 
separated into fry, fingerlings or brood stock. 
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MIXED A&ES 



SEPAHAtED BY AG-E 



A monoculture allows a farmer who Is unfamiliar with fish farming to get 
to know his one type of fish very well. And there is some advantage to 
this. . . 

One d1 sadyantage of a monocul ture 
i pond is that It Is more likely'^ 

for a single disease or parasite 
to killall fish in the pond. 
Different fish are suscepti bte • 
to different diseases. !f only 
one fi sh type^ is present in the 
pond, ^^M^jFish disease could 
easily Infect and kill all the 
fish if it were not stopped in 
time. 



In mbribeulture ponds, fish are harves- 
ted selectively by usirig nets which 
Have meshes of different. sizes. For 
examplesif the .farmer wishes to 
harvest larger fish for market or 
breedings the net will not catch or 
hurt the fry or finger Tings, because 
th^ are tog small to be caught by 
a large-mesh gill net, Thisallows 
the farmer to keep his pond in 
operation and producing fish for 
food all year. 





sf lectWe rarvest'img- 



Hdndculture Is the most common kind of pond culture^ For a .smal] f1sh 
farmer who is most interested in having a nearby^ year-round $upply of 
protein (and who does not haVe a lot of time or interest to give to the 
pond)» 5 monoculture may be a very good idea. 



PbtYCUtTURE 




PdlycUlture is the cuUure of , two or more Tlsh species together in a 
pond. A good polyculture uses the natural food sdutces in a pond better 
if the polyculture is mixed correctly, each df the species eats a 
different fodd from the pond. 



PdTycul tyres are more 
resistant to disease, 
bi sease , if present , 
usually attacks the 
smaller, weaker fish* 
Gind the healthier fish 
continue to live and 
grow. 



Fish stdcked in a polyculture must be able to live together. And_^liv1ng 
together successfully means that the fish put into the pond together dd 
hot all hged to eat the same food. Apolycul tare can haVe fish of any 
size dr age as long as a balanced relationship is maintained. 

"/-_ _ 

Some examples ^f polycultures are: 

. fingerlings of two or more species stdcked tdgether in a 
fertilized pond and left to grdw. A gddd mixture in this 
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kind 'of polyccltare Is a mixture of Chinese carjj— silver^ 
grass, and bighead carp stbefced together. The silver carp 
eats phytoplankton; the grass carp eats pond vegetation; 
the bighead carp eats ^bbplahlctoh. 
























SI 







TILAPIA FiNGEKUNGS -^CA.TF15H 



A few large fish (brood size) are stdcked wi th fingerl ings 
of another species in a pond and left alone. A good example 
of this is stQcklhg tilapia fingerlings together with a few 
adult-sized C^oAx^ catfish. The catfish feed on bottom _ 
organisms and serve as a population control on the fry that_ 
are produced in the tilapia ponds. Since one of the prob^^^ 
which can be associated with culturing tilapia is overpopulation, 
this is a very complementary relationship. 



(iQYitKOt: 




. Another example of this type of pblyculture Is a stocking 
of any Mnd of fingerT;ihgs mixe(^ with a few large grass 



carp for weed control. 



iizh compztptg ia^ 
lood Whm pii^ 




PdlycUltUfe is a good way to use a pond, especially if therfe 1s only one 
pond to use. A careful examination of local fish and their habits should 
tell a farmer what kinds of polycultures are possible in his pond. The 
important thing to remember is that the fish must riot compete wixh each 
ofher. If stocked and managed correctly, pbTyculture j30rids cari give 
maximum productitin to a fish farmer^ In very practical terms the -©rmer 
could raise as much as three t1me% more fish iri a jsdlyeulture Of three , 
species- than he can raise in a monoculture pond of the same size. 



MpNOSEX eutlUJRE A word Should be said about raoriosex culture, even 
though few fanners will choose or be able to chbOse this way of operation 
Monosex culture means growing bply brie sex bf One species of fish in a 
pgnd^ When only males br orily females :are stocked in a pond, all the 
energy of a fish gbes iritb grbwth arid not intcf reproduction. 

_\ _ _ _ 

An all -male stockirig has faster growth rates than mixed stock of males 
and females. So some fanners try. tb stock pnly males or females in a 
pond. 6ne fish species that ofteri is used in monosex culture is tilapia. 
Til apla reproduce at a^very small size, but when" separated by sex, they 
db ribt develbp their reprbductive organs, yet continue to grow. 

0rie way tb stbck a moribseX pond is to, separate the fish brie by brie 
aecbrdirig 'tb sex duririg the b/eeding season. Often, at this time* fish 
change eblbr* arid it is easier to sort* fish by sex. Then the fish can 
be grbWri tb a larger size. 

in ariother method, people have been trying to ^"^sh bf all brie sejt 

by puttirig two different species of tilapia into a pbrid. - When these fish 
breed* they produce either a monosex culture or a sterile hybrid. Three 
crosses do now produce 1002 male offspring, y .- 
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Erosses of Tilapia which Prodace 166% Male Offsprim : 



HALE 

liidpMUi macAochUt 



eReSSEB WITH 

i 



FEMAhE 



There are no crosses that produce 100% female offspring as yet. Rales 
are prpferred because they cbhtihue to grow during the breeding season, 
when there are no females present --_evgh though they (the males) cbhtihue 
to build their nests in preparatibh for mating. ! 

Monosex culture is a valuable method bf pbnd culture ^ but is usually ^ 
difficult tD_ dp: the hybrid crosses are very newi. hand-sbrtihg fish by 
sex causes many oT the fish to die froiti stress. Even it the fish are 
sorted wi thout s tfessi ng them one f 1 5h of _ the ppposi te sex .that 
accidentally finds its way into the pond can ruin the whole monosex 

culture^^ So monosex culture is generally not practiced by small-scale 

fish fanners. 



THE MORE -THAN -ONE- POND OPERATION A fanner^who has a lanjer 
area to work with might wish to cbhsider having two or three small ponds. 
Perhaps two ponds wbuldbe diversion pbnds^ and the thirds a barrage 
pbnd fed by a spring. Perhaps the farmer has Fobm for only two barrage 
ponds. He dbes hbt want tb Jceep eggs and fry in the ponds because it is 
harder tb prbtect eggs and fry in barrage ponds. This does nbfineah he 
cannot breed fish. He can keep eggs and fry in ah oil drum, waShtub^ 
br anything else as Ibhg as, the water is clean and contains plenty bf 
oxygen. * J 

With three ponds, one pond can be this rearing pond in which /fingerlings 
are raised to market si za; one can be used to keep brjod stdck; and, the 
third, and perhaps the smallest, can be used as a nursery pbnd where the 
eggs hatch and the fry grow tc ffngerling size. If the farmer does not 
plan to breed fish, thenhe can useaTl three ponds as rearing ponds. 
He should not do this^ however, without thinking ahead td the harvest • 
and making plans for marketing the fish he will grow> ott preserving the 
fis.h for sale br use later. ■ ■ f 
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The major difference between a_]arge farm dperatidn and a small one_ma^_ _ 
be only th§ number of ponds. Three ponds is enough to have a ful_l -fledged 
operating fish farm which includes breedingi selling fry andfingerlings 
to other farmers, and raising fry and fingerlings to market and brood 
size. Once the farmer is a skilled pond manager, these ponds should do 
well and provide a good return on his investment. 

Until thefarraer is experiehceds however, it isbetter for him to start 
with small efforts and a smaller dperati on. Small pond fail ^ is npt as 
severe. Bnce the ponds are.wdrking well, the farmer can ex^^ and build 
more ahd/br larger ponds. But he should beencouraged to start small. 
There are a lot of factors in fish pond. management_that are learned best 
by experience. But a bad experience will discourage, rather than encourage 
the pond owner. 



A FINAL WORD ON PLANNING PONDS good planning is a must for a 
successful fish pond operation. It is during the planning jDrdcesSi 
before any money or a lot of time and energy is spent, that many prdblems 
can be Sdlved. 

The farmer should keep in mi n^ while plahnihgthat ponds do not have to_ 
have expensive equipment in order to work welK Far mdre important than 
the_equipment are 1) an understanding of the. general principles involved, 
2) the selection of a fish or fishes that will do well in his_pond_(see 
next section, "Selection bf_Fish"),_ahd 3) gddd daily management of the 
pond (see section 6, "Managing the Pond"). 
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Planning: Selection of Fish 



The farmer now has a firm Idea of hi§ site and the types of ponds it is 
possible for him to build. He also should know what he wants to do with 
his ponds ~ raise fish for food or run a fish-marfceting business. Now 
he must consider very carefully what type or types of fish-he is going 
to raise in his ponds. The success of the pond depends upon choosing 
the fish that will grow best in the type of pahds and cdnditidhs that a 
farmer is planning. 

The_fgl lowing pages give some: 1 ) general Infonflati on on characteristics 
of fish, and 2} detail about certain fishwHich have proved to be good 
pondfish and why. This information should serve as a guide. to a farmer 
trying to decide which fish will do best in his ponds. r 

Characteristics of Fish 

The major body parts of all fish perform the same funetibhs, and they 
are locatedln about the same places on any different fish's body. But 
the size, shape, and color are often different^ and these differences 
help tell the fish apart. Knowing how a healthy fish looks is important. 

All fish have a tall cbhsistihg of the cjJJuHd^ and the cmdjoZ 

iJ^cn. The fish's fins help it steer .through the water and hold it 
upright in the water. Often a sick fish cannot steer or flops over on 
its side. 0ther fins on the body include: 

. PzcJto/vil ~ usually located on the sides of the fish behind 
the head. 

. PeZvic — usually located towards therear of the body where 
the hips would be if the fish were a four-legged animal. 

. Vo>ual — _ruhs along the top of the f is h^ May be single or 
double. The second dorsal fin is sometimes called thezo^t domaZ 

■ , '43 , 
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DORSAL FIN 



LftTERALLINE SCALES 




MOUTH 
CHEEK 

PEbvic 



PEGTORAL FIN 



AUtDALFIN 
CAttDAh PEOU.NCLE 
ANAL fIn 



Vaktb oi iHe iWipicL, mz oi th& bezt oi tested pond iUh 



Ami — usually locateti right behind the 
the rear bottom end of the fish. 



amZ vent (anus) Oh 



Most fish have zgz& , but even with e^yes fish cannot see very well . 
All fish have qUM. The gills are covered by a flap called the 
opoMiaZm. The gills are extremely important. Fish take in water 
through their mouths. The water is then passed through the gills 
which remove the oxygen and hutrients from the water. _ The water 
is then passed outside of the body of the fish through the gill slits. 



It is possi 
looking at 
few If any 
larger gill 
gills are a 
do not have 
example, he 
or placed i 
he must 



ble to tell a lot about a fish's health and easing habits by 
its gills. Fish with tnahyi many feathery gill ^akeiis and ^ 
teeth eat the smaller foods in the pond. Fish wjth few^and 
filaments eat the larger particles from the pondV^, Heal thy 
bright red edlor. If the fanner sees fish with gills that 
this healthy fed color, or have white spots all bVef, for 
will know that fish is not healthy and should not be bought 
n his pdhd. Of if the fish is already in his pond. He knows ^ 
steps to get rid of the disease before it troubles more fish. 



ethef identifying parts that all fish have are the motttfi, the g&nUtal 
op&yuhg6 {to reproductive organs), and the tat&a^ tim. The lateral line 
is a small line of nerve cells which runs along the length of the body 
about ratdWay on the side of the body. Sometimes the lateral line is 



by a layer of scales; sometimes it is a different color than the 
.coi. w the body. In any case, the lateral line is ah area of sensitivity 
that helps the fish feel pressure and temperature changes in the water 
afduhd it. 



covered 
rest of 
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Some fish, HRe catfish, also have 6a/Lbe£&^ small projections that hang 
down from the sides of the mouth. Barbels.belp the catfish sense its 
surroundings, find fbbd,and attract small fish to the catfish so that 
it can eat them. 




When a farrner breeds fish he will want to be able to tell the difference 

between mal e and f ema] e f i s h . _ Thi s can be di f f i cyl t wi th some_ f i sh . 

However, some fish_ change color in the breedin season (tilapia, for • 

example) > so they are easy to identify by sex. Some fish ^c 

fied according to thecolgrand size of their genit^ 

of fish by sex is best learned by actual experience in the pond. 
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Hheh the /Fanner goes to buy fish, he must already know what healthy fish 
iook like. It is very important that he be as familiar as possible with 
each of the fish he decides to raise. He must know the characteristics 
of that fish and its life cycle, its eating and breeding habits, etc. 
The fanner who begins any fish pond enterprise without having this kind 
of information is inviting failure. And if it is a new venture, it is 
particularly important that the farmer's first effort be as successful 
as possible. 

The Life Cycle of Fish 

Fish start life as fertilized eggs. The eggs grow arid then hatch into 
small fish, called fry. The fry are attached to the yolk sac which is 
the leftover part of the egg they hatched from. The yOlk sac provides 
food for the fry during the first few days after hatching. 




After the yolk sac is gones the fry searches fOr food in the water. All 
fry eat the tiny suspended arid swirSnirig plarits arid ariiifials called Plank- 
ton in the wat§r^ Plariktori are hard to Seei but if a fanner puts some 
of his pond water iritb a glass eOntairier arid holds it up to the light so 
that the light shines through the waters he can see the tiny plankton 
floatirig iri the water. The length Of the fry stage depends upon the 
species of fish. Usually a fish is a fry at least until the yolk sac is 
absorbed. Fry range frOm Znin to 30itm in length, Tbls growth process can 
take 2 to 6 or 8 days depending upon the type of fish. 
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fts the. fry grow bigger, they are called finger! ings. . They are called 
fihgerlings becausis at this stage of the growth cycle^ they are_abbut the 
size bf a persbh':s finger. Fihgerlings vary th size from 4-TOcni. . 
Above lOcnii the fish is better called a pbst-fihgerlihg. The adult fish 
ranges in size; some can be as_ large as 2rn Ibhg and weigh 22kg. Ah adult 
fish is a fish which is sexually mature. 

Fihgerlings have different eating habits from fry i they are hbW_much 
bigger and can eat_ larger pieces of food. As fihgerlings^ the fish begin 
to show that they like certain foods better than other foods. Each kind 
of fish_chbdses_its own kind of food i depending upon his needs and what 
is available. For example* a carp fry ..will eat planktoh; as a fingerlingi 
the carp eats pieces of decayed matter and insect larvae; as an adult 
the carp will eat plankton^ decayed matter * insect larvae* worms, snails, 
and' almost anything that is on the bpttdm of the pond, Common carp, for 
example, are called "bottom feeders," because they eat food from the bot- 
tom of the pond. 



The food preference does not a ] ways 
change as the f is h grows • Some f i s h 
like the silver carp, eat plankton 
their whole lives. When the fish 
reach adult size, they wi 11 se^^^ 
mature in^the right conductions. 
Brood fish are sexually mature fish 
which are chosen as good fish to 
breed (spawn), produce eggs and, 
begin the whole cycle again. This 
is called the life cycle of a fish. 

Khbwihg how the fish in the pond 
grow, and the foods they require at 
each stage ih the life eyele, is very 
impbrtaht fbr good pbhd managismeht. 



Ghoosihg Pond Fish 

ehbbsihg fish tb grbw in ponds can be difficult. A good pond fish has 
certain characteristics which help it grow successfully in ponds. _There 
are some fish which will not adapt to pond conditions and' cann^^^^ used 
in pond culture. A pond is very different from a natural waterway: 

. There is usually nowater flowing through a pond. Some fish 
need to 1 iye where there is quite a bit of current in the 
water, rather than in a quiet pool of water. 

. The food that is^already in the pond is all that is availjable 
to the fish, unless ektra food is pat in by. the farmer. 

. There is only a certain amount of water and pbhd area in which 
to move about. 
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There are many fish that do grow well in ponds. Some of these are fish 
grown locally; some are fish grown in other parts of the world. 

Many gdyernments today are introducing exotic fish species (these are 
kinds of fish npt_native_ to that country) into fish jDdrid programs. 
They do this for three reasons: 

. Some introduced fish grow better and faster than native fish. 

?. 

. Some Introduced ff5h are preferred by people for eating (over 
local fish). 

. The offspring of a cross between a Ideal fish and an introduced 
fish sometimes grow faster and taste better than either of the 
parent fish (this is called hybhAjd v^on.). 

But exotic fish must be watched and used very carefully, they must "9? 
escape into local waters. Some exotic fish which escape create problems 
in natural waters when they begin to compete with local fishes for food. 
Also, introduced fish can carry diseases or parasites that are fatal to 
native fishes. 

There are certainly a number of fish in the natural waterways of your 
area which will grow well in ponds. Native (local) fish are usually 
easier to use because. they are adausted to local water and climate 
conditions. ' 

if at all possible* farmers should be encouraged to start their ponds 
using a tested pond fish which is locaHy available and is well-liRed 
by people in the area. It can be a fish from the list given here or 
one chosen from a list prepared in your area. The important points 
are that the farmer be able to ^eH any fish he wishes to sell^ that 
the fish can grow in ponds, and that. there is brood stbcR available 
locally. 



Fish Used in Pond Culture 

Here are some characteristics that good fish for pond culture will have. 
Certainly it may not be possible for a fanner to determine whether a 
certain fish has all these characteristics right away, particularly for 
those local fish not discussed in detail here or those newly introduced 
to pond culture. But good pond fish all have certain characteristics: 
the more certain a farmer can be that the fish he chooses to raise fit 
these descriptions, the more sure he can be of his success. Sood pond 
fish are: 

^ . available locally 

. able to reproduce (breed) naturally in your area; 

Table to live in a confined space (the pond); 



48 



39 



. able to find the right foods in ponds. 

. fast-growing. 

. relatively free of parasites and diseases. 

. known „and 1 i ked as a food fish in the area. 

Some fish that fitthese^criteria for good pond fish and are now grown 
in ponds all over the world are named here. ^^^T^^ 

in ponds, each has certain character stfcs which me^ that it will grow 
better insome kinds of ponds Better than other^pgnds. Of course, these 
fish are not the only fish that can be used in ponds. But they are named 
here because t'ney have been tested in ponds, and the^ can grow well under 
pond conditions. All of these fish are warm water fish. 

SCIENTIFIC AND COMMON NAMES OF FISH USEp IN POND CULTURE 



Each fish has a scientific name which. is_ 

alvays the same. The coiranbn name ^however, can be different 
from one country to the next. It is a good idea for anyone 
who works with fish to know the seieritifie name. 



Genas - species 

1 . Aytgaitt^ Japoncca 

3. Ba/tbu6 gbhiJonjotti& 

7. Cfcxnoi cfcxno-s 

8. (IJUadfdu^ mvtiXoAeiJt^ 

9. C6wit6ia rrkigaM 
Id. Ctotuzs baina^Jm^ 

1 1 . CJbakijou^ mcJuJczphjaiju6 

12; CiendphakyrtgoSoh JUi^iXm 



Cbrhmdh harhe 
eel 

bighead carp 

tawes 

goldfish 

crucian carp 

catla- 

milkfish 

mud carp 

mrigal 

catfish 

catfish 

grass carp 
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NAMES (Cohtihued) 





Gf>ntis * sbecies 


Common hairie 


13. 




common carp 


14. 




kissing gburami 


15. 






16. 


HgpopMMJbni^^ moJUtJiix 


silver carp 


17. 




rohu 


18. 


MugiC czpfva£a& 


mullet 


19. 


tAuix)phccn.ung6d6h pic^ 


black carp 


20 




gourami 










i ^UuCLpAXt iJiClC/WCruta, 


tilapia 


23. 


Tiijxpia m tijayio pZmM. 


tilapia 


24. 




1 -Itipl^E 


25. 


TiZapJLoi niZbtJucxi 


tilapia 


26. 


- - ----- X 


snakeskiri gburami 


27. 




three-spot gdurami 



Following is specific information on some of the more popular pond fish 
COMMON CARP 

Th^conmon carp, Cyp^oam^ coJipi^, is a favorite warm water pond fish. 
Common carp are used as a pond fish because they: 

. spawn easily in ponds. 

.do hot get sick easily. 

. tolerate wide ranSes of tenperature and pH (factors of water 
quality discussed in detail later). 

. eat all kinds of foodi from zooplankton to decaying plants. 



So 
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' • have a very good growth rate. 
. accept supplementary foods. 




ebmmon carp generally are a grey-greeri color. RdweVeN they also can be 
gold, yellow, orange, pi riR, blue, green * or grey. They spawn all year 
round in warm waters, arid. they can be made to spawn by the pond owner if 
they do riot spawn naturally. CdnSndri carp are good to eat when they are 
Jobked^properxly^^^.T^^ be grown in ponds by themselves (monoculture) 
or in pbrids with Ghiriese or Indian carp (pdlyculture). 



Some of the yields gdtteriiri various cduritrles by stocking common carp 
mdrideultures are shdwri in the following table. 

V _ / Yield, 
Gduritry Culture methods kg/ hectare 


Czechdsldvakia Growth in ponds with ducks 


500 


Guatemala 


Intensive culture in ponds 


4,868 


India 


Natural growth in ponds 

Growth in ponds with management 


488 
1,500 


Indonesia 


Intensive culture in ponds 


1,5BB 


Japan 


intensive culture in ponds 


5,000 


Nigeria : 


eorwnercial culture with 
fertilizatidri arid feedirig 


371-1,834 


Philippines 


Iriterisive culture iri stagnant water 


5,500 


United States 


Irit^risive pdnd culture with 
._. iridrsaflie fertilizatidn 


314 




BoAjddeh, S^aZ (7972) 
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Conclusion: Common carp are a very easy fish to breed, Reep^arid Barvest^ 
so a fish pond that relies oh corranbh carp ^wi 11 probably do well . Commdh 
carp are a good fish for a farmer to use for his first effort. With good 
management, cbmmbh carp will cohtihue to produce healthy eggs and fry 
until they are too old (above 5 years of age). 



TILAPIA 

The TUjxpioL genus ("fainil^ Glehlidae)^ contaihs at least 14 species^ which 
areall gbbd pond fish. The color of the fish differs only slightly 
depending upon species; tilapia are generally dark brown to black in 
color. The mbst ciDiriribh species grown in pCfc/jds is the TiZoLpXjoi moi^mbtaa^ 
also called theJava tilapia.. It has.been^ntroduced throughout the world 
and is easy to find in most places. Tilapia: 

. are hardy fish* resistant to disease. 

. breed easily in ponds. 

. grow rapidly. 

. taste good. 

. can withstand wide temperature ranges. 




Tilapia are herblvbrbus: some species eat higher plants; some eat 
phytbplanktbh. Both the Java tilapia and the Nile tilapia (Ti^ajaia. 
nlijot^eja.) do well in Very enriched waters (waters pol luted_ by _ sewage ) . 
All tilapia have slightly different eating habits, depending on the 
species, ^ 1 

Tilapia reproduce, every month or so, once they become sexually matured 
They then take very good care tof their own eggs and fry In ponds. -If • 
the fanner plans to breed and raise fry, this fish is a good chbice 
becduse the fish themselves take care^of the fry at a stage where many 
fish of other species die easily. The major problem with raising tilapia 
in fish ponds is that they become sexually mature at a small size, and 
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begin to reprpduce instead of to grow further. It may be necessary to., 
separate the tilapia by sex before they are old enough to reproduce... Or 
it rnay be necessary to introduce catfish into the pond to control the 
population of small fish. 

Conclusit^n^ t Tilapia species +iave many possibilities for pond culture. 
ThiTFTaiF growth rate, ease of breeding, good taste_and hardy^bodi(?s 
make them a good choice, particularly for the first-time fish farmer. 



CHINESE CARPS 

Other kinds of carp, besides the coiSnqn carp, often are grown in ponds. 
Most commonly used are the Chinese carps. Some of these are: 




. Silver. carp {Eypophthjolir^^ mlWux). This fish eats 
phytoplariktoh^ but Will accept.rice bran arid bread crUgbs. 
The silver carp gets its riame from its silver cdldr^ It has 
very small scales. 




Bighead-carp {MA^tLcJhj&iyh/ 

on zodplariktori. It is a dusky greeri 

to a pale greeri color on the abdbmeri, 



This fish feeds mainly 
color bri top which.fades 
It also has small scales. 
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. Grass earp [Ctenophcutyt^odoh MeXM&) This fish is an 
herbivore and eats water vegetation (but also will eat 
almost anything). The grass carp is also silver-col ored, 
but has a darker grey area ruhhing along the top of the body. 
It grows larger in size and has larger scales than a silver 
carp . 

ether Chinese carjjs like the black carp JW^£i3pfai^*gorfon |^ the 
mud carp {eWikijui moJUJjOA.eZtjCL) are bottom feeders. This difference in 
eating habits is very important in fish pond culture^ It is the reason 
why pblyetilturei or growing a number of fish species in one-ppnd can be 
Successful. When one kind of fish is stocked alone in a monoculture, 
the foods. in the water hot eateh.by that type of fish are wasted; In a 
pblyeulture of the abdV^ three species of Chinese carp, for example, 
three fcihdp of food are being eaten, • . 

The fdlldwihg table gives some- examples of pglyculture mixes and of how 
many fish of each kind can be stocked in a jond^ For example. Pond I is 
stocked with silver, bighead, grass and common carp. 

STOCKING RATES OF CHINESE CARPS IN PONDS 
3 TO 7 METERS DEEP IN KlANGSU PR0VINeE, CHINA " 

Weight af ^'^ NtimSer of Yearlings per hectare 

SjjecieS; Yearling s , grams 

_K ' "'■^ I II III IV 

Silver and - . — - 

bighead carp 509 , 4,500 4*500 9*000 9,000 

Grass carp 500 600 - 3,000 

Black carp 500 450 - 3,000 
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Commdn carp 200 200 200 ^43& ^ZOa 

TOTAt: ■ ' 5,300 ' 5,150 12,200 12,200 



' Soa^ke: BdAdcuch^ at ( 7972) 
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The preceding table shows polyculture mixes: as you can see, commqn carp 
can also be used in polyculture with Chinese carp. Chiner>e carp ar^ 
grownin ponds because they grow wer in polycultures, and they are very 
good to^at. The silver carp grows faster and is tastier (according to 
some farmers) than cornnon carp. The grass carp 1s most often used to _ 
control weeds in the pond^ in fact the grass c$trp does a better abb of 
weed control than do chemicals. The grass carp is perhaps the most inter- 
esting of the Chinese carp and is how being studi^ed by scientists in 
many countries to find better ways of breeding it in ponds. 

A farmer might run into problems raising Chinese carp-- if he does not 
look into his local situation very well- Fanners will haveto have a 
source of Chinese carp fry from a gbverhmeht hatchery or a local breeder 
before trying to raise Chtnese carp. The carp bnly_breed_ohce a year.i 
and then, in most cases, only with help from man. Also^Chihese carp are 
very susceptible to diseases. Then, because they are delicate fish* they 
must be handled very carefully, or they will be ihaured. 

Conclusion : A fanner just beginning a fish pond probably would not want 
to breed Chinese carp^ but_ he certainly should be familiar with these 
fish and how they might help_his ponds. For example * even two or three 
large grass. carps placed in a. pond With. many fish of one other species 
could be valuable for Iceispihg a pond balanced. 



INDIAN CARP 

There is one last group of carp often cultured in ponds. These are the 

Indian carp. Indian carp are further divided into rhi nor and major carp. 

The majdr carp of India are the catla {Catbi cjoMa)^ the rohu {Labzo Kohi;ta)y 
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and the mrigal {Ci/utfum, mn^alal. The_minbr earp are the reba^ the bata^ 
the sandkbhl , and the hagendram fish. The Indlan majbr earp will hot 
spawn in stahding water, sb speeia^l jDbhds are built in India to provide 
a flow of water fbr these fish^ whb must have running water in which to 
spawn'. The Indian earp can be.made tb spawn by mah^ but this is a dif- 
ficult process (see "Hanaging Brbbd Stock"). However^ there seems to be 
ho reason why the Indian carp cannot be spawned in ponds in places where 
ponds can be cbhstructed tb provide constantly running water. 

Cbnci Us ion : A_ farmer who has only a small pond should not try to breed 
Indian carp. Indian carp can be grown in polycultures with common carp, 
but are riot as gdbd or fast growing in ponds as the Chinese carp. 
Iridiari carp are also susceptible to many diseases. This is a fish for 
ari experienced fish farmer who is interested in, and able to, experiment. 



GOURAMI 

The gmrmi {&6phAjonmu^ very good pond fish. It is 

priginany-from Indonesia, but now is grown all over Southeast 
Gourami possess an accessory air-breathing organ, 'which means that they 
can survive in waters that are low in dissolved oxygen. This makes it 
an important fish in areas where the temperature remains high and there 
is little water for certain periods of the year. Gourami spawn all year 
round in warm water conditions. Gourami: 

. spawn easily al5 year round in warm waters. 



. taste good. 



. are easy to breed. 

. accept a variety of foods s 



. are Hardy. 
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Conclusio i^: . Gourami are good f1sh for a first-time 
they are certainly a fish to be considered very thoughtfully by farme^^^ 
who live in areas that remain very hot and dry for periods of^the year. 
The gourami is used to these conditions, and there are other pond fish 
which would not do well at all under these conditions. 



CLARIAS CATFISH 

CtaAyLai catfish are found thrdughbut Asia, JEhdia^ and Africa, as well as 
the Middle East. The species most often used as pond fish are Cia/uxu 
macAQctplva£^ and Cih/uuit bat/uxcftu6. CZjoAajoa macAoczphd£tU is preferred 
for its good taste; CZaJvicu fco/fe^dfetA grows faster. 




These catfish have accessory air-breathing organs; they can even crawl 
out of ponds to look for food. Because they can live in shallow ponds, 
these catfi sh are sometimes used i n cul ture_ w1 th ri ce (see paddy cul ture) . 
They are scavengers, which_meansthe^^ eat just about anything. 
However, they prefer to eat wonns, snails, and^o^^^^ They are 

often used i n po]ycul tures wi th ti 1 api a where they serve as predators on 
the very small til apia. -They will eat supplementary foods, and give very 
high production in ponds. In Thailand^ Cto^o^ catfish^ 
97,0ddkg/ha when they are fed supplementary foods. TRese catfish are 
hardy: they sometimes get external parasites, but thesis^ do not kill the 
fish. \ 

eohclusibn : The catfish are ahbther good fish to be raised In^ areas 
where high heat and long dry spells are found i They are good to eat^ 
easy to keep, and can be used in ponds in a humberof ways. Ger^ainly 
a fanner who already cultures paddy rice might be ihterestisd in cbnsxi- 
derihg adapting his paddy tb catfish culture. \ 



TOWES 

The common name t awes is applied to jthree speicies of fish— Bo^bos 

QqruxjYWtiUf^ Pojfvtius Iqxxanixji^f^ and Pl[iitt.ui4 go These' fish 

usually are used in fish ponds for vegetation control , in polycultures 
with Chinese carp. Tawes are able to spawn all year round, but they 
most often spawn in the rainy season. Tawes need well -oxygenated water 
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with a strong durrent to spawn. Tawes feed oh soft water plahtSi but will 
also take rice brani There is not a great deal known about the tawes at 
present, but it can be used in polycultures when the grass carp is hot 
available. 




Conclusidh : A farmer starting a polyculture certainly might be interested 
in using this fish. However, first-time fish farmers with limited space 
would riot warit to try breeding this fish. 



HETEROTIS NItOTICUS 

The ti^^iU ^iito*cci[i5 spawn in ponds. The mature fish will 

build a grass-walled nest in the weeds at a pond's edge and spawn inside 
tbis_nest. They spawn when water is lowand very warm, at the end of 
the dry season. The mature fi^h feed only on plankton, but in a pdrid 
they will accept supplementary food. This fish has a swim bladder which 
can serve as an accessory air breathing organ. 





CohclUsidh : There 1s not yet a great deai known about the ff&teA^o^cs 
hilotlcjxi, as a pond fish. But it seems that it |s a gcod choice of fish 
for wajrm climates and warm waters. A farmer who lives in such a climate 
might find raisings and even breeding, this fish quite easy — particu- 
larly in a very well -fertilized pond. 
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OTHER GOURAMiS 

the^e are the snakeskin gourami (or Sepat Siam T>iZthoga^teA. pz^/uttU) 
the three-spot gouram1^{T.'ttcftoga4ieA. thA^ivopieAM) ^ and the kissing 
gourami iHeJ^i^ma imnuK.ki) . All of these fish taste good. And thej' 
breed easily in well -oxygenated. Warm water. They do require a pond which 
has a good growth of vegetation (particularly Hyd/uiZa. vz/uttcAZtata.) . 



Snakt&kyin. gouAoml 




K^.ii±n3 gott/vcaru. 



Cbnclusipn : In a pond situa'tion such as that outlined above, these _ 
gbUramis are easy to breed and raise. They are a good fish to use in 
pdlycultures with other gouramis, tilapia, and cbiranori carp. 



MILKFISH CULTURE 

The milkfish [Ctmnot cftaM6) can be raised in freshwater even though it 
is primarily a brackishwater fish^ and will hot breed in ponds. Tbe fry 
are caught along the shoreline at breeding season (the rainy seasgni and 
transferred to freshwater ponds. Milkfish culture is done for the most 
part in the Philippines and in some other Southeast Asian countries, like 
Indonesia and Taiwan. 

Adjusting (acclimatizing) the fry from the saltwater to the freshwater 
pond is hard to do; inaiiy fish die if the adjusting process is not done 
well. Therefore, milkfish. Usually are cultured in brackishwater ponds 
only; ttie use of milkfish in freshwater ponds is not widespread, Milk- 
fish feed en a complex of bdttoni algae, and, recently, it is reported 
they also feed oh phytoplankton. Milkfish are prized for their beauty 
and their good taste* though they have many, many small bones. 
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Conclusiorv: this is not a fish for the first- time fish fannef. In fact, 
it is not a good choice for any farmer unless he has a saltwater pond; is 
interested in trying to acclimatize the fish to a freshwater pond; or can 
buy milkfish from a .source that has them already in a freshwater pond. 



EEL CULTURE 

Eels {AniaiUjO. sp.) have been cultured in Japan and taiwan for years. 

Eels are very much a luxury food and are not normally grown alone in. ponds 
outside of these two countries. The eels are grown -in ponds in pply- 
culture with other fishes arid are particularly useful in polyculture 
with species of tilspta because they eat the smaller til apias. The eels 
used in Taiwan {AnguAlM S<^poiUcja.) spawn in the sea and the fry (called 
elvers) swim upstream arid are collected by dealers. Eels must be fed 
supplemeritary feeds like pellets made of trash fish. 

Ebrielusibri; It is riot recdmmerided that farmers work with eels because 
they itiust be fed protein arid are not very efficient coriverters of food. 
Also* eels cariridt be bred in fish ponds. 
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OTHER POND FISH 

Some other fish grown iri pbrids are the goldfish iCamziAjxZ m^^^) , the 
cruciari carjj {CaJuiii^iui ax>iM&iul>)y arid Semoiwdh^^ Ariy of 

these fish can be growri in pdlycultures with Chinese, common carp, and 
tilapla. 

Cbriclusidri ; The use df drie df these fish in a pond stocked with other, 
more Impdrtarit fishes, results in an increase in yields df both species. 
Iri pdlycultures these species can utilize other fodd sources arid alsd 
act as predatdrs arid weed control-lers. 
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Ckucxan 




Impayi j ava. 



One otfier fish sjieeies used in freshwater ponds is the striped mullet 
iMvmU c&phMm). hike the milkfish, the mullet is primarily a salt- .. 
water fish, and its fry are cdllected as they swim upstream. Recently the 
mullet has been made to spawn by man, but this is difficult to do because 
mullet are very sensitive to handling. However, mulletj:an survive in 
wide temperature ranges and are herbivores, so some fanners may want to 
try mullet. 

A CLOSING NOTE ON FISH 

All these fish have been and are now being cultured in fish ponds around 
the world. However, as stated before, they are riot the drily fish _which 
can be grown in ponds, in every area there are a riumber of fish iri 
natural waters that could be grown iri fish pbrids. So yoU might firid it 
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a good idea to experiment with local fish 1ri ybtir ponds ^ to find tbdse 
fishes that might be available to farmers in your area for use in their 
ponds. It is better for an extension worker to do the experimenting 
than it is to have a fanner risk wasting his time or money * or even more 
importantly, risk failure. If a farmer fails* he may not want to try 
again. 
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Fish Pond Gonstruetion 



GbristrUctiori of a large pond can be very expensive if labor is hired, 
machines are Used^ and expensive equipment is rented. __ For .example, in 
the Philippines^ a one-hectare pond having two concrete gates and waUs 
. 3m_h1gh x 3m wide recently cost US$1 ,522-56. Another pond, about lOOm 
X 25m i with only a Rivaldi valve cost about US$68d. 

An interesting fact about fish pond construction is that whether the 
pond is large orsmall, expensive qrlnexpenslve, ponds are all ver^^ 
much the same. A larger, more expensive pond will not necessarily be 
a better pond. 

Here is an example of a good beginning for a new and small fish farmer? 

A "backyard" fish pond was planned and sited very carefully 
bya farmer. The pond was dug by the farmer and cehstrueted 
with bamboo pipes for water inlets and outlets. The construe- 
tion Itself cost no money. The farmer's only expense was a 
supply of finger! Ings purchased from a nearby. market.. This 
fish pond, managed by the fanner and his family, produced 
enough fish for the family and some extra _ihcbme from fish 
sold or bartered for goods needed. by the farmer. The family 
ate well and suffered no mador Illnesses during the year. 

Next year, the farmer plans to add another pond and to produce 
more fish for market. He will add a Rivaldi valve or a wooden 
monk to this hew pond* because either of these will, make on- 
gblhg rMhagemeht somewhat easier, now that there will be two 
ponds to manage (The bamboo pipe sometimes got clogged. This 
was ndproblen to correct when there was only one pond. But 

It would take up needed time in a two-pond operation). 

Whichever the farmer choeses, the valve or the monk, he jwl 11 
make It himself with materials found locally, using money from 
the sale of his fish. 



63 




ERIC 



54 



This farmer began his operation well. He started small and 
worked into a larger operation. However, eyen_ for the_1arger 
fish farm^ he planned an expansion whichwas within his means. 
This kind of careful planning increases the farmer^s chances of 
success and yours. And the scope of the project is some- 
thing he can undertake oh his own. He gained the knowledge and 
experience that he needs to expand his operation; 

The fdl lowing section presents a range of ideas for constructing fish 
ponds. The farmer can picka combination of construction possibilities 
which best fit his own needs and resources. 

IMPORTANT: Stress that the "right" way in any situation is the way 
which: 

. the owner can afford 

. the owner can manage easily 

. fits the owner's needs most completely 

Constructioh should begin only after careful planning such as that 
outlined in the preceding sisctiohs on "Planning." 




A fish pond has three main parts: the walls, the wz^^r . iU:.. ■ i M 
drainage system. Walls are also called dams, dikes, 'a/so^, - v,r.'%._ 
Th1s_manual uses_"walls." Whatever they are called, w<!ns i^^ * - : '^-^ifir 
in the pond. They can be built using soil taken from iusidc v ^vi, 
or they can be built with soil taken from .another place. :ih^y vmi Ui^ 
strong enough to withstand the pressure of all the water instJ^ the .^ond.: 
water constantly pushes against the walls. They must also be -^r- 
tight (impermeable)3 so the pond does not leak. 
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the water Inlet, Ibeated above the pdhd water leveU is used to let water 
into the pond and is closed off after the pond is filled. 

The drainage system is used to ertipty the water frdnl the pond when the 
farmer is ready to harvest the fish. 

There are many ways of making inlet and drainage systems: themgst 
important criterion isthat they work. But the walls are especially _ 
important: they areall that keep the fish inside the pond- The walls 
must be built carefully. 

Pond construetidh follows the same principles whether the_pgnd is a 
single backyard pond dr part of a large fish hatchery. These are the 
steps in pond cbhstrUctidn: 

. Survey the land 

. Hark dUt the area of the pond 

. Measure and mark out the walls 

i. 

. Excavate the pond bottom, if necessary 
.Build the drainage system 
. Build the water inlet 
. Build the wall§ 
. Seal the pond bottom and walls 
Each of these steps will be discussed in detail in the following pages. 



Survey the Land 

The first step in the cdnstruction of a fish pond is marking the arp of 
the proposed pond. If the site chosen is a_ natural slope, the first 
thing to be done iis td find dut where the main_wall will be built. The 
main wall should be marked off at the lower _end_gf the pond, SSere the 
pond will be the deepest and the slope the greatest. This is where the 
pond's drainage system will be put. If the_pond is to be on a flat area, 
the pdhd bdttdm itself must be_madewith_a slope so the pond_will drain. 
This is ddne by digging one end deeper than the other end. Remember: 
the main wall is always at the deeper end. 



DETERMINING THE StOPi 

Even flat ground usually has some kind df slope, although it may be very, 
little and hard to tee. _Sb^ before. cdhstrUcting the pdnd,_ the U 
surveyed to find but which way the land slopes and what that slope is. 
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there are a number of wtys which can be used to determine slope. The 
way outlined here probably would not be used by many farmers if they 
were building a pond on their own, but this is an accurate method of 
determining slope and should be encouraged if at all possible. 



STAKES 




To su' vey the land for slope* some 
stakes (long* straight pieces of 
wood) , some string (fishl ine* etc. ) . 
and a earjjehter's l/evel are needed. 

Most fanners will riot be familiar 
with the level* a device that has 
an air bubble trapped inside which 
rests between two drawn lines. 
When the level is placed on the 
grduhdi it shows whether the area 
is flat or sloped: if /it is straight 
Or flat ^level) ,jthe babble ,stays 
in the middle between the lines; 
if the land slopes, the bubble will 
move to the right or left of the 
lines, depending ujson the direction 
of the slope. 




Caftpzni&t' i £eue£ 



Farmers who earihdt find a carpenter's 
level can make a level by getting a 
ismall lightweight container. --Ibeyn: 
stiduld then place the container on a 
fehowh horizontal surf ace, _add water, 
and draw a line around the inside of 
the container at the vrater level. 
Therii if this container is" place*! bh 
a slope, the ^ater will shift away 
from the line to show the slope. 




When all the equipment is gathered, measure the slope. 

. Look at; the land arid decide which part is higher. 

; Drive a stake or a piece of wood or bamboo into the ground 
at the highest point. 

Walk away downhill from the stake about 100cm. Drive another 
stake into the ground at this point. 
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Tie string or fishline or vine (whateveris being used) 
between the twostakes. Attach the leyel to the string • 
Then move the string up and down phthfe. stakes Until the 
bubble is between the lines on the levels or the water 
lever is even with the line marked on the cbnte.iher. 
This will mean the string is level between the .stakes ^ 
even though the stakes are in the ground at different 
heights^ 

Measure the height of each string by measuring from ground' 
level to the place where the string is tied. 



STRlN<x 



f i LEVEL 



STAKE 




GROl 

• level: 



Tbis- drawing shows that one string is tied at 26cm; the other is tied at 
25cm. Therefore, one end of the area is 5cm lower than the other. The 
distance covered by the string is: 1 00cm, so the slope is 5^ (over 100cm 
of ground, the elevation changed 5cm). Since a slope of 2-5% is gOOd fOr 
a fish pond, this site haS a satisfactory slope for a p.Ohd. 

Other Ways of betemininn Slope . As mehtibned earlier ^- t l above/ method 
of measuring slope is a good one, but it may be difficult, for some people 
to do. It is possible to calculate slope roughly. A fantie!} who /realizes 
that what he is looking for is a way to place- his pond so that the water 
can enter from the water source and drain away wellj can figure the slope 
of Ms, land By doing such things as rolling a ball or other round object' 
and watching carefully to note where and how quickly the ball rpl Is. A 
good slope would mean a slOw-rOllihg ball. A variation of thisf involves 
throwing a quantity of water * Or a mixture of water and dy^ on /the ground 
and Watching the path it takes and its Speed as it moves along/ the ground; 



It Is important to consider slope carefully. A well-placed pond with 
good drainage is easier to care for and has more chance to be/ successful 
It may be necessary for the pond owner to measure his land only once to 
find a good location. Or it may be necessary to repeat the nieasurihg a 
number Of times. This is probably a good thing to encourage/ si nee 
locations which look alike to the eye often have enough difference in 
slope to make a big difference to a fish pond. Also, determining slope 
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1s a larger prodect if more than 6ni pond Is being built. Then' the ponds 
must be laid out in relation to each other. 

ThB*.e n«v hp several areas which have the^ebrrect Slope, but -onl^ one 
^^fX f ^nooR irtprms ^ getting the water into the pond from the water 
which is good in^terms^t gett^ example, the farmer might like , 

source and out of *J%P°f ^^l^i^^er irH h s fields. Therefore, he 
wllfwant to 'keep Sil l^mind wSn he dlcides upon the exact place^nt 
* i<? s^nS Mkpiisp' if he is building a pond on a hillside in back 
Of fill EiSse, ti'lldpl maylelefTect. Sut need to ivold drainage 

into his buildings. 

dncg the slope is found, the location of the main wall c^^ 
rif rBu^se' if the pond is built on flat ground, it will have four walls. 
If thrpbnd isTbarraie pond, it may only have one wall. The^number of 
waifs depend^ upon the land. The shape of the. land may mean that one 
wall or two walls or four walls will be needed. 



Mark out tRe Pond Site ; 
Measure the WaWr^ 

cinnp known the place of the nrain wall is kndWn. The 
will U It Ifie Ind of"ihe%M «hich wHI be deepest, and Is the 
wall where the drainage system Will go. 

itert nut the main wall, and any other walls that Will be built, gth 1 
J^Mkpf Thl iwlns When fiBished, will be wide. 1c :'oes not rnatter so 
m^ch Jhereihe stlkes1?e placed within the wKfth the planned walls, 
for they are to be used as height markers. 




STAKES 
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The fanner has to plan the depth of his porici and the height of his wall. 
If the pond is going to be_2m deep at the deepest end, for example, the 
walls should always ba atleast 3Dem higher. than the water level fbr_a 
small pond, and at least 50em higher for a large pond. Alsb^ thewalls 
will settle after they are finished, so it is best tb rhaRe the wall 10% 
higher than the desired final height of the wall. A 2m deep pbnd,^ there- 
fore, .would have walls with a tbtal height at the deepest.pbiht of 2.5 or 
2.6m [height of wall before it settles _= depth of pond +_30cm (for small 
pond) or 5ecm (for large pbnd) + 10% of depth and 30 or 50cm]. 

Tie-Strings to the stakes along the main wall linej,; at a height of 2.5 
or 2.5m fbr a pbhd whose deepest end will be 2m. Use a levelling device 
^tb connect strings to the stakes marking the 'other walls^ if the pond has 
other wallSi^at the same level as the string marking the height of t!je 
niaih wall. The strings are the building markers. • When the walls reach 
the strings^ they are the right height. 

Dig the Pbhd Bbttem 

As stated before^_the_pond bottom must slope dbwr^ward from the shallow 
end to the deep end to help drainage. The pond bbttbm usually has a 
slope of from 2 to 5^. (A slope of 2% would mean that fbr every leOem 
change 1n length there is a 2cm change in height.) 



The pond bottom must be clear of rocks^ roots, trees, and stumps so that 
later* when a net -is used to harvest the fishi the net will not get caught 
and tear. If the pond bottcta is already smooth andslopes well. It can 
be left alone. Or, if the_pgnd' bottom only has grass on it, the grass 
does ^lot need to be removed before the pond is filled. In fact, once 
water is added to the pond, the grass will die and rot and add nutrients 
to the water. 

If the pond bottom does not already slope downward, excavate. (dig but) 
the bottom area of the pond until a good slope for drainage is made. 

Adjust the height of the strings tied to the wall markers if digging the 
bottom has changed the height. 

Keep the soil which was dug out of the pond: when the pond w^ 
finished^ the soil can be placed on top and planted withgrass. This 
fertile topsoil will root grass easily; this grass will help keep the 
walls from eroding (washing away). 
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The pond bpttpm can be excavated by han^ 
or t)y us1n§ machines, like bulldozers, 
if they are available. Remember: if the 
land for the pond is chosen well with_ regard 
to the naturaltopography, only a small 
part of the pond bottom will need to be 
dug out. __The_most important thing is 
to have the pond bottom slope so that 
the pond can be drained. 



Build a Drainage System 




A drainage- system is ahythihg that is used to empty_ the pond. r,onsists 
of the outlet system for letting water put of the pond and the dra-rnaga 
ditches which carry the water from thp^pond away. 

As stated befpre^ the best and easiest way tq have a gpod drainage 
system is to build the pond in a place v'hich jprovides a good slope — on 
a hill, for example, this is the/first stepi _Then, there are many 
different drainage systems which/can be put into the pond. Some of these 
draihagi methods are expensive; others are very inexpensive. 

the drainage system must be built before- the j pond walls because some 
drginage devices go through the walls. (fn some countries the drainage 
is done by knocking a hole in the wall of the pond. When the pond is 
dry and empty, the hole is patched up.) \ 

\ 




One of the easiest ways to drain- the pond is to place a bamboo or plastic 
pipe through the base of the wall into the middle of the pond. The end 
of the pipe which is inside the pond has a screen over it to keep fish 
f r om ente ring the pipe^ The other end of the pipe, the end that is 
outside the pond, is pTuggedwith wood day. To drain the pond at 
harvest time, the plug is pulled out. 

Two other methods of draining the pond which work but are not used as 
often, are the siphon andthe pump. A siphon is merely a flexible^ 
plastic or rubber tube. One end of the tube is in the pond near the 

bottom; the other end is placed on the ground outside the pond. A 

vacuum is produced in the pipe by_sucking at the end outside the pond 
until water begins to flow out. The end efthe pipe inside the pond 
.must be kept in thi5 water or this siphon will not work. 




The pump is usually not a good idea for a farmer because, the engines 
that are used to run the pumps are costly and often not available, or 
ga so Wne-to-jfuin~the^^^ attention 
so they will not break down. 

All ponds must be drained for harvesting^ good idea 

to let a pond dry out completely once every year or so to get rid of any 
unwanted fish and/or disease-causing organisms. 

The fbl lowing are ^sbni^ tested, effective drainage systems a farmer can 
consider for hJs pond. 



SlVAtbl VAtVE This valve was named after a fanner in Paraguay who 
first Used the systan. It is an easy and good method to use In a_ small 
fish pond. A farmer who is building only one small pond for family use 
would find this valve a good choice for his needs. 

The Rivaldi valve is a flexible plastic pipe. Place the pipe on the 
ground before the wall is built._ Build the wall. Then turn up and. tie 
the pipe to a stake._ Tiethe pipe end at a level which issomewhat above 
the usual level of the water in the gond^ Keep the pipe up_and tied to 
the stake until it is time to drain the pond. Then, untie the pipe and 
let it lie on the floor of the pond until the water is out of the pond. 
At other times, the pipe works as an overflow to let out water after a 
heavy rain: when the water level, in the pond reaches the top of the pipe. 
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water will flow down the pipe and but of the pond. 

The Rlvaldl valve should have a screen over^th- end Inside the pond t§ 
keep fish from going out of the pond whi?e the pond is bting emptied or 
drained. 



MASTIC PIPE 




PGND BOTTON\ 



ELBOW JOINT A variatic" of the Rivaldi valvR, th.^^ -nsists^of two 
metal or plastic pipes cOnnectea by an elbow jomt. Jhe^oint 1-ts the 
Spper pipe be turned down to drain the pond. The dor .: ,s screwed onto 
the ends of the two pipes, am of which extends under toe wall and the 
other above the surface of the water. This drainage method js also 
called a "turn-down" pipe because it is actually turned on its side to 
drain the 



SCREEN 




N1ETAL PiPE 



POND BeTTO^A 



CONCRETE ANCHOR 
BLOCK 



BOtTbw -WATER OVERFLOW This drain takes water directly from the 
bottom of the pond where psygen levels are the lowest. The Rivaldi^valve 
and elbow joint do this also, but each of these requires that the pipe 
be lowered so the pond can be drained. The bottom-water overflow^regu- 
lates the depth of water without any need for moving the pipes 
new water is added to the pond, the less-oxygenated water at the bottom 
drains out automatically. 

This type of drain is relatively complicated and usually^difflcult to 
build. For a small fish farm operation, it would probably not be worth 
the effort. 



ERIC 



72 



63 



OUTER SLEEVE 




DdUBtE SbEEV£ ©VERFLOW This drainage. system is buiU like 
the turn-down pipe, except a large pipe fs placed over the section of 
pipe which extends above tf>? pond's surface. This outer pipe should be 
longer and wider than the '^nner p1pe> which is placed so that it is about 
equal in height to the dept?"^ of water desired in the pond. 

When fresh water is required in the pond quickly because the water is 
too warm for the fish or decause tJie oxygen levels are low, all the 
fanner has to do is to add_water to the pond. The do jble-sleeve overflow 
automatically drains the stale water from the bottom of the pond. 



DbtTER 







SLEEVE 
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SLUICE A slaice can furietibri in a number of ways in a pond. It can be 
a^creened gate in a water channel going Into the pond* or a drainage 
garte'leading water out of the pond. 

In a pond, a drainage _sluice_ gate is anchored into the main wall by 

extending the sides bfthe sluice' into the wall so the sluice structure 
stands upright. The sluice is constructed at the center of the main wall 
before the tiike is built. 




The sluice can be made of wood, cement, or bricjk. It can have one or two 
woodefi ppi whi removed to effip the pond. A sluice also 

can have a screen gate to keep uriwanter^ fish from enter ing. at an inlet 
and pond fish from leaving at the outlet. 
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IMPORTANT: The wooden gates of the sluice mUst fit into the slots well/ 
but_easny. The wood wlU swell to make a tighter seal as it is soaked . 

the water in the pond. The slots (grddves) can be filled with several 
strong, long, harrow boards which have been bevelled or notched so that__ 
theyfit together tightly. Orthe slots can be filled with single pieces 

of wood. Viieh single pieces of wood (or a number of boards which have 

been fastened tightly together) are used in a sluice, the pond is drained 
and the water flow regulated by lifting the entire woodeii. structure out _ 
of the groove to a height which allows some or a lot of water to flow out 
of the pond. When separate boards are used in the grooves^ the boards 
are taken out one at a tirro. If a small flow out of the ppnd_is desired, 
only one board may be taken out. to drain the ppnd_,_all the boards are 
removed. In a sluice having two wooden gates^ the space between the gates 
can be packed tightly with earth. This will help seal the water into 
the pond. 



WATER LEVEL 



WeOD BOARDS 




EARTH FILL 



COMeRETE BASE 



MOK:^- The monk is very much like the sVuice, but It is hot built into 
the po;'id wall the way th^ sluice is. Sometimes the back of the monk _ 
does touch the wall ,but_it is not built into the wall. ftJso, a monk is 
never used at the inlet as a s'iuice can be. 
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A monk-type drainage system cdhtrdls the level of water and_preyents fish 
from escaping when the pond is being filled. It also_allows for good 
drainage of the pond. The completed structure_cqnsists of a horizontal 
drainage pipe and _the vertical structure, or monk. The drainage pipe 
must be placed before the walls are built; the monk may be built outside 
the pohd>-and placed inside later. - 

The drainage pipe runs from the back of the monk under the pond wall. 
It should be between 20 and 4Dcm_in diameter; if piping of this diameter 
is hbt.available, two pipes may be used. For good drainage, place the. 
pipes 30 to 40cm lower thanthe pond bottom. Make sure the drainage _pipe_ 
is on solid ground so_that the pipes do not- Bend. Bent pipes are difficult 
to clean out when clogged. 

the monk itself is a stracture which is closed on three sides and open 
in the front. The open side should face the inside of thepdhd and should 
be at least_30cm_wide; the entire monk should^ be at least 40cm above the 
surface of the water. 

The two parallel sides of the mohk^ and the bottom, have grpoves_cut in 
them:- a monk may have twc or three grooves. One groove, _pr part of a 
groove is always for the screen. The other groove(s) is for the boards. 

Monks -can be made of .wbod^ concrete or brick. A wooden monk shottld use 
strong wood 4 to 5cm thick. * 

.A concrete monk should be reinforcedwith metal. Before- the concrete is 
poured^ a wooden form shaped like the monk is made and oiledi A frame. 
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flightly smaller than the wdddeh fdi^^ is made of chicken wire^ or seme 
other strong wire^ arid set down inside of the wooden form. The concrete 
is then poured Into the form. A good concrete mixture for itidriks is_ 
1 part conent, 2 parts clean sand* and 4 parts crushed stdriei by volume. 




a-RddVES FOR BOARDS 



BRICK WALLS 



If the monk is made of 
cdhcretei the grpdves can 
be shaped by bending iron 
rods into a "U" shape. 
Remember * the grooves mus t 
be sunk: into the sides airi^ 
bottom of the monk. 

The grooves are fi 1 1 ed By 
using a series of boards — 
.wide enough to fit the 
grooves wel^l and between 
20 and 30cm high. Each 
board has a hook on it so 
it can be lifted from the 
groove easily; the boards 
may also be bevelled or 
notched so that they fit 
together well . 



CvJmxsig monk 



DRAiN PIPE 
CpNGRETE BASE 



Top v-cetO 
ol monk 




If the Tflbhk has three grooves the first grddve can be a large screen. 
The screen _is what keeps the fish frdm escaping as the pond drains. 
However, if_ the monk has dnly twd.grddVes* a smaller screen can be placed 
above or below the bdards in the first grddve. Placing the screen at 
the bdttdm alldws water td drain dut frdm the bottom of the pond. 
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HERRGUTH MONK This Is a monk with three grooves. A large screen 
is in the first groove. The large screen is better than a sneller one 
because it does not get clogged up as easily as a small screen. 

The second groove holds a series of boards. The lowest board can be a 
small screen. Water flows through the large screen in^the first groove, 
and through the small scr-een in the bottom of the first series of boards 
up and over the third series of boards into the drainage svstem. 



•RAISED WdODENi 
GATE 




WATER 
OUTFLOW 



There are, other ways this kind of : onk can be built^ ^For example^ the 
second groove could be filled by a large wooden gate (one piec^ gf wooa^ 
or several fastened together) which could be raised a«fhe d up_to allow 
a flow of water from the Bottom of the pond. It is this flow of water 
from the bottom of the pond which is important. 

The Herrguth monk would probably hot be used in a pond which is filled 
by rainwater. In these ponds sky ponds ? ""egylar monk^is osed^ 
aid the space between the two wooden gates is packed with mud to make 
a watertight seal which lasts for the fi-h-growing season and is removed 
when the pond is drained for harvest. 

SOME NOTES ABOUT MONKS Be careful With screens. Bamboo slats 
can be used instead of screening' if the fish are large. But for fry, 
the holes should be less than, 2ntn in diameter. Often the screens are 
made By poking small holes in sheet metal. The screen mesh can get 
larger as the fish grow. 

A valve is sometimes placed on the drainage pipe behind the upright part 
of the monk. This is used to control the draining speed and is easier 
to do than to mbVe the Boards in the grooves. 
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A large.catchihg: ditch can be made in front of the rabhfe to help with 
taking fish out of the pond when the pond is being drained for harvest. 

: . . . _ . . ■ 

DRAINAGE DITCHES Drainage ditches are chahhels which sSbuld be dag 
on the bottom of the pond tdlhelp the water flow but. tinihg the ditches 
with stones helps the water flow. A small family pond^ does hot require 
this system of drains. The only real requirement fiSr drainage is a 
gCTtle slope. ' . 

This is this'time to biiijd other ditches which may be heeded. For exam- 
ple, if the farmer wants to use the water from his fish pond to irrigate 
his land _, he will *re^nt to_ construct the ditches or channels which will 
carry the to ter from the pond to the field or to storage tahks for use 
later. Therefore, the farmer must consider carefully where the water 
whlchis draining from a pond is going to gp. If the pohd is being fully 
drained, and the pond is built on flat ground^ he should build drainage 
ditches around the outside of his pond to drain the water away frohi the 
walls, these ditches should be 3d-4dcm deep. 




DRAIN A&E 
DITGHES 

CftTCH 
BASIN 

MONK. 
DiKE 

DRAIN PiPE 




Water Inlet 

All pbndSi except for thbsa filled directly by a spring or by rainwater, 
heed water inlets. The water inlet must be cbhstructed so that it supplies 
adequate quantities and quality of water^ and so that 14 ^es not allow ; 
!^nwahted fish or bther materials to enter the pond. Thi^dsually means 
there must be a channel of some .kind to bring the water to the pond from 
the sourceahd a filter of some kind to keep the Water which goes into 
J the pond clean and free from predators. 

' 7SI, ■ • 

' a ■ 
ERIC 



COURSE SCfcEEW 




A water inlet can be as Simple as a bamboo pipe of good diameter ronning 
f*-om a water source through the wall into the pond. Remember: thg^ inlet 
pipe should be placed above the water level so that Incoming ^water drops 
into the pond. In some areas* sur> ':'»ings as bambpg strips are tied^to 
the end of the inlet pipe which i. .^r/d over the pond. The water flow 
into the pond is broken Up by the '.ps and the water picks op and eakes 
ltiore~oxyptrTrbm the air into the pond water. 

If the pond is large or is a stream- fed barrage pond, a sluice makes_^a 
very good water inlet. The sluice can be one piece which ebntrbls flow 
when it is lifted to various , heights, or the sluice can U a s,5Ties of 
boards slipped in aVid out of 'the grooves. 

It is better to filter most pond water as it goes into the pond. Filters 
are hot needed if the water is clean and clear ari^ the farmer know? the 
source is free from lin«ianted fish. But if the water is muddy, orljas 
lots Of leaves or debris in it, a filter helps keep the water quality 
good . i 

A filler can be placed at the beglririiog* middle br end of the channel _ 
whicibrings water to the pond. Usually filters work; best near the water^ 
inlef. Filters can be made very simply. Remember they must keep unwanted 
fishfout and pond fish in. . 

A w/re screen makes a good filter. The picture above shows a sluice with 
a gSte w>th fine screening to strain incoming water of pieces^of debris 
and other unwanted fish and materials. Note the screen fits into the 
wa£er channel exactly. 
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The hoHzbfital scree^^ at the 
left i<^' very effective, 
Here^the screen is placed 
so-^hat the water passes 
through as it falls ihtq the 
pond. This screen inerely 
3uts out from the wall at 
the inlet. 



In the version below the 
horizontal screen has a 
vertical screen wa 11 attached 
to it. this short wall 
prevents fish from going 
over the screen. 




fOND ■ , ' 

In any variations of these kinds of filters^ the screens should be 
assembled into ope piece for easy removal as a unit for cleari;ihg. 




There are other ways of filtering the water: •<« ■ 

A nylon mesh bag majtes a g^od fiUer, as long as it is partially sub- 
merged in the pond so that it does not tear as the bag catches fish or 
other material from the water source. Check it periodically. 



MYLON MESH 
BAG- 



W^ER INLET 




A sand and graved filter is particularly useful for cleaning oUt fish 
and eggs. It requires building a smaller pond or tank at the Water j 
Thlet. If a filter is built in the earth it must be lined with, a witer 
proof liner. 



WATER INLET 




WATERPROOF 
LiNER 



A saran fiber falter is basically like a wire screen that is placed 
horizontally underneath the water inlet. Howeveti it is placed in a 
box standing in the water and uses saran fiber material instead pf wire 
(See drawings next 
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Smjoji ^ifacA jj^tc/t 



WATER INLET 




TSese filters all have good and bad points^ All must be cleaned often 
to remove debris that coljects in them from the water source. The best 
filters are the sand and gravel filter, and the saran filter, but these 
are more costly than the others. 

The farmer should exa.nine his water source carefully before deciding on 
the kijid of filter.. If the water is very muddy, or has lots of_ leaves 
and grass in it (organic matter)^ he can use the wire screen. If the 
water source is freeof organic materials the mesh bag will work because 
it is not likely to be torn. If the water conta4^s unwanted fish and 
eggs, as well as a lot of organic matter, the srran filter or the sand 
and gravel filter is best. 

To cleah the filters, remove th?^m and clean them with a brush and fresh 
water. Or flush the filter with water in £ue opposite direction of the 
normal water flow. This is called backwashing. 

IMPORTANT: Filters mustbe kept clean to be of anyusR. These filters 
should be cleaned each time Water is let into the pond. 
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■f/^.HK hhP Other Structure which should be bullt at the 
SILTATION TANK °"^,°^"e'^^s dalled a siltation tank. Silt is the 
water iTilet, when necessary^ is^cau^ ^ problem 

'^iSiLIIEI qill of t e' 0 h^o they cannot breathL If 
tSrwaterli rce h a^°t of mSd in it, ^ .^V^^^^^^l^^f" 
b!lllt at tHa i"et to the pond, or at the inlet to the first pond, if 

it is one of ft series. ' 

•ru 4H-a4.Hnn tank can slmDly be a smaller pond. The water flows into 

H„rJS?d also Ae dofie ?h a "^age tank Sade o»t of old oil drums, 
goes into the pond. 

The silt must be removed from the siltatioR tank or POJ-^.f^ery so often. 
The silt Which--is removed should be used in gardens and fields: it is 
very fertile. 




"k^, ''ui- Y'^ 

SllJATlGN POND 

, , nil' '■'/^ ^ 

Build the mils , 

inside the pond. ^ 
The construction of the walls depends upon the kind of soil in which the 
pond is being built. 

ft soil *h,cK 1, a |1xt.re ^ilo^fU ^ EHsSf M 

is compact. 




The finished height of the Wall should be about 3dcm above water for 
small ponds and 50em above water for large ponds. The width of the wall 
at the top should be about equal to its height. For a large pond, the 
wall is never less than Ini wide at the top; most walls arc built so thac 
two people eari walk side by side along the toe. 

Tamp the soil down with a simple tamping tool. Some people use a large 
roelc or e/eh their own we.^ht by jumping up and down bh the soil. The 
important ihino is that the soil must be paefceH down very tightly. 




One way to build pond walls in soil that does nbt have c lot orclay or 
is very sandy is to build a "kiy^" The key is made of cUy soil (it can 
be pure clay} and adds strength to t.he -alls, Te makers key, ^die a 
trench (or shallow hole) about Im daep and Im^wide in the center of^ the 
Places where the walls will be. Then bring clay soil and pack it tightly 
into the trench. Also put a thick layer of clay soil on the pond bottom 
arid pack that down tightly. The clay layer on the bottom and $he key 
run together as shown. This connection of the bottom ^and_^the^ key helps 
prevent leaking. The drainage pipe should be placed in the clay lining. 
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CLkS CORL 
("KEY") 




If the farmer has a soil which is a mixture of clay and sand, and he is 
.,ot sure ii". is strong enough, he may still wish to build a clay key. Di- 
ne, bu d a key u'sing the same soil used in the wall. This key must 
. -ked down very tightly. 

TAMPED 

SECTION. 




'^Ao . ■ Iff : r ; ^//{fi, : \ 'flelf . ^, _ . ' ///// , 



nil'. 



The type of soil determines the ways in which the pond can be prepared 
so water does not leak out (see "Seal the Pdnd Bottom", next page). 




'"ill ii'iii' 



mm""" 




3^0 w 



I' Ui'wi 



.'. SANP 



viwAwm' mil' mot^yiii/^'^^/ji'; \iW' i/iff'' r i ay ''^ 
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The soil also dc^termlries V a slope of the walls, Sdil with a lot of . 
clay ihit^ean have a greater slope on the outside Wall than ori_the in- 
side wall. A typical wall is built. with an dutsivio slope of 1:1 end an 
inside slope of 1:2. A slope of 1:2 means that for every change in 
length of 2in there is a change of Im in height. 



0hee the walls are_ constructed j the farmer should pTarlt grass on 

\ss roots help td_hdld the wall tdgether and prevent erosion df 
.1, However > NEVFvpl art trees on the wall. As the tree rodtS; 
giv.;' they will crack and destroy the wall. 



Sea! the Pond Bbtlbm 



The last step in pond construction is sealing the pond bottom so that 

it does not leak. Ifthe soil has a lot of clay in it, no special sealing 
is needed. If the bottom issand or gravel, it should be sealed to help 
it hold water. One way to seal the pond is to build a clay core into 
the wall and extend the clay oyer the bottom of the pond as a lining. 
This kind of sealing must bedone when the wplls are built. After the 
walls are built, there are other methods you can use for sealing the 
pond. 

CLAY CORe 



soil 



^bnd can be sealed using hdl lew cement bldcks^ but this is expensive. 

methdd df sealing the bottom calls for using a sheet, liner made 
' yethylene plastic, or a rubber liner. The waterproof sheetis _ 
^ on the pond bottom and around the sides in one piece (the farrier 
nave to tigf tly seal several sections together), then covered with 



Another technigue, recently developed in the USSR, is called a "gley" or 
"biological plastic." "Gley" can be made in the pond in this way: 

i Glear the pond bottom of debris, -rbcks^,-and all other material Si 



. Coyer the pond bottom' and sides completely with animal manure: 
Apply the manure in ah even layer. . 

. Cover the animal manure layer with b^^n^^na Iff^v^s, cut grasses, or 
any vegetable' matter. Make sur*? that all oi' tc.d manure is covered. 
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, Put a layer of soil on top of the vegetable layer; 

. Tamp the layers down very well. 

, Wait 2 to 3 weeks before filling the pond. 
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Preparing the Pond 



The last pages of the cohstruetion section presented several ways of 
sealing the bottom of the pond so it will hold water better. This 
section tells what has to be ione to prepare the completed pond for 
the fish. 



Conditioning IFie Pond 

If the ponnis an_old one frbnMvhich the fish have been harve.teo ^ jw 
it completely. Plowing turns the ground over so that it dries well* 
tl^ar the bbttbm_bf any twids^ stumps^ branches^ or dead fish. Any pre- : 
jdators (shakes, frogs, etc-1 must be taken out by hand or poisoned (see ^ 
*Problems bf Fish in Pbrid*^ for more information on this subject). Then 
smooth the bbttbm but again. When the pond is driejd enough, the soil 
will have large cracks in it. 

After the pond is plowed* cleared, and smoothed, it should be conditioned 
with lime, ->--^1f 

V 




Whether the pond is old or new, a 
layer of lime should be placed oh 
the_bgttom of the pond. Place the 
lime on the pond two'^weeks before 
the waters is put into the 



time conditions the sbil of the pond. _ __ 

It is hot a fertilizer, _bUt it helps fertilizers work- It is especially 
important to use Time if the soil has acids in it which might harm the 
fish^*_ time can ebhtrbl these acids so they are not a danger. __A farmer 

wfio^isnToT~swe^ ^'t — 

. ■ ' — 
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because he had no place to get bis soil tested, or beriu^^^ hL^ has never 
farmed the land is always -safer. if he puts liitie on th^ xAXom of tne 
pond. 

Lime comes in several forms: ground limestone; agricultural lime; 
^ydrated (builders') lime; or quicklime. Of all these 'cypes, hydrated 
lime is cheapest to use because it is more concentrated. 

Quicklime must be used carefully: it can burn if it touches the skin 
and is harmful if breathed into the body. Farmers should be warned to 
use quicklime only with extrerie care. 

bime should be put dh the pond bottom at the following rates for a new 



A Word about limestone: Ir._nany areas of the world, limestone can be 
found locally. It is a soft stone and may be ground by the farmers _ 
-themselves It is a good idea to let farmers know .whether or not lirae- 
stdrie is available locally and to help them identify it if they can not 
already do so. 



Filling the Pond 

After the lime has been on the pond bottom for at least two wee'.s, let 
^he water in slowly. The water should fall from_the_water inle: into 
the pond below, so that the water mixes with oxygen from the ai- as it 
falls into the pond. 



pond : 



Agricultural Lime 
Hydrated Lime 
Quicklime 



Ground. Limestone 



ll4dkg per hectare 

2270kg per hectare 

11 4kg per hectare 

200kg per hectare 
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The water should not go in too r- 'ckly. If the water goes in too fast, 
the pond bottom, will ge* stirred up and make the water mufldy. 

Let the pond sit for a few days after it has been filled. Then cheek the 
quality of the water in the pond before adding the fish. 

Fish growth depends greaitly on the quality of the water used in the pond. 
And the qijality of the water depends upon where it comes from and what 
kind of s.rt it travels over, TesLting the water quality means making 
sure tha%-a44-^e--#actDrs which relate to water are right for the fish. 
These factors are: temperature, .oxygen contents pH^ turbidity ^ hardness, 
alkalinity, aiTd nutrient availability (source of food for the f1sh). The 
farmer does hot need to know theseparticUlar words to raise fish well, 
but he do$s require a working .knowledge of the factors that are part of 
the water world in which the fish live. 



TEMPERATURE 

Fish are cold-blooded^ animals ; that is, their body tempera tures_depend 
upon the temperature af the water in which they live. Every fish species 
has a temperkture range within which it grows quickly.__This is called 
the optimum temperature ranges and it means that this fish grows best 
at temperatures within that range. In a fishpond, the fisn should live 
at their optimum to grow well . Hov?ev^r^_since_fish have differ an 
temperature requirements, the farmer must choose the fish which will 
grow best in the temperature range of his pond. 

Here are some of the common pon3 fish and their tamperatore ranges: 

This chart.shows that all the fish on this "^ist could live ::n_water ^^^^at 
is {77"^). The chart iTsd shows that an eel can live and grow w.-ll 

at ZO'^E, but that the tilapia and the grass carp will_not do weH at EO'^e 
because this temperature is below the range in whichthey are comfortable 
When the temperature goes higher or lower than this optimum, fish wil ! 
not grow. Eventually^ if the temperature goes too high or too low, 
the fish will di^. . . 



The farmer must watch the tempen^ture in the_pond water carefully, ' 

especially if the v;e-».th^^ hecoiiies Unusijallv hot or cold^. T*^ ii: is 

pbss-'bie., is a_yo)d ijoa "^'c / a farmer to ise a thermometer to ^^ind 
the temperature of h^i^ pond v':>ter. This can be donp by using a 
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tilapia 

gburami 24--2B 

tawes ^ 25-33 

eofTffnon carp 20-25 

grass carp 25-30 

eel 20-28 
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thermometer which is used for taking. temperatures when people are sick; 
The most important step is to guide the farmer to stock fish which will 
do well in the ndrmal temperature ranges of his area. Then the tempera 
ture of the water will not generally be a problem, except in cases of 
unusual weather. 



Some experienced fish growers can dUdm the water temperature by putting 
th^ir arms in the water. Most people cannot tell temperature this way. 
Bui if the right kind of fish has been chosen for the pond, the farmer _ 
need only watch the fish to be able to judge the temperature of the pond 
water. If the water is becoming too hot, the fish will not eat and will 
mo\^ very slowly. 

If the farmer sees this behavior in his fish pond, he can take but some 
of the pond water and put in new, cooler water. Another way_^of pro- 
tecting the water From getting too hot is to find a way to shade" the^pon 
so that the sun does not shine directly on the water. The shading shoul 
be temporary because sunlight is important -to the success of the pond. 




83 

'/'■ 

The picture on the previous page shows a fish jsehd being shac^nd by _ 
palitl tref ranches stuck into the ground around the edges or t-e pond. 
As soon ? the temperature of the water goes dbwh^ the brariChe:: are 
removed 1 * - 

Temper ire owever. usaany does not act alone. If the fish ct-e 
show-"ng signs o-^ distress because of hot weather, it is often a ,;'ablem 
caused by high temperatures and low oxygen content. 

The farmer cannot see oxygen, so it may be hard for him to realize 
its importance. But it is worth taking the time tg;' help a pond owner 
understand oxygen as a critical factor in the succfess of his fish pond, 
dxyaen lack is a problem which can gccur at any time during fish pond 
ooeration, and there is a good chance the farmer will have to depend 
only upon his owh knowlc^dge Of the problc and Its cause to solve -.t 
immediately. . . 

Hsh, like all animals and human beings, need oxygen to. breathe and, 
therefore, to live. Through a process called respiration, fish and _ 
human beihgs take in oxygen and give off carbon dioxide. F-ish wiirnot, 
grow well when the oxygen supply is low; and if the oxygen level gets 
too low, they Will die. 

Bxyqen is a gas. Human beings get the oxygeh they need frorn the a^ir^ 
They c; -ot see it, or smell ij, but without it they Would die. Most 
fish c only get oxygen from the water in the fish pond. The farmer 
cannot Set the oxygen in the water either, but he should real ize that 
it must be there in sufficient quantity for the fish to live. 

Qxyqen troubles arise in a poni when the supply of oxygen is used up 
faster than oxygen is put into the pond. This happens to human beings 
too -- if too many people are shut into a room with no windows c. air- 
holes, the respiration of all these people uses up the oxygen. Soon, 
there is too much carhon dioxide in the air. The people have trouble 
breathing until a window is opened and fresh air containing oxygen is 
let in,. , 

This ii. exactly -^hat happens to fish in the fish pond. The fisi, are shu 
UP in the pond, and if there is not enough oxygen entering the pond^ 
they will have trouble breathing. And, if the problem continues, uhey 
win die. 

Water contains tiny plants and animals called plankton, i^cst oU.'kton 
are so very sinalt that they cannot be seen without using a micrdscdpe. 




/ 



93 



The plants ar^ phytoplankton : 




The animals are zbbplahktbh: 



hZona sp, 




Water also cdhtaihs higher orders of vegetatiori. These plants are much 
larger than the phytoplankton. j - 





A favorite food 
of the c^Odrami. 



The fish and the zvc^r: ^ttvA jr^Q cxygen and give off carbon dioxide in 
respiration; the phj .:/^ij^.rik^^ and 
sunlight to produce oxygan during a process caMed photosyn thesis . 




Th i Cgcte 0^ Rd^pAJiatcon 
and Vkqto^ijYithz^A^ 
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the oxygen in a_fish pond also is used up by the process of decay; 
bead organic matter -- leaves, fish,- other plant and animal material 
-.present in the pond, use up oxygen in the decay process called :^ 
oxidation. Oxidation and respiration go on both day and night, vvhile 
photosynthesis can take place only during sunlight hours. 

Therefore, there are times during the day when the oxygen levels in the 
pond can be very low, and oxygen may have to be added to the water, . 
Oxygen can be added to the pond water by taking but some of the did 
water which is loW in oxygen and adding new water. 




Oxygen also can be added to pond water by: 




ERIC 



oo 



Some porid owners use b^rs to stir the water. 



/' 




Cft her owners run_s|raj] moLors^, ' / 
to.-bubble the wate» in the pond. ' 



erJc 




In addition, winds which are /strong enough torippie tHe $urface of the 

water in the pond help the afr and- wat^r^to-m'^^^ any di star bance 

of the water maus by mar) or py nature helps put/oxygon into (aerates) 
t.hp water. 



I 



Life under tTie water is a nfew Idea to many farmers. And it is sometimes 
d/;ff1cult to understand th?t the balanceo which exist 6n land are also 
Present In the water. : Oxygen is produced and used both, above and below 
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the surface of the water. 'The fish pond does well only when oxygen 
production and oxygen use are in balanced relationship. 



If the farmer understands the balance 
how oxygen is added and how it is used _ 
up, he will know how_to watch. for troubl is 
before. it happens. For example ^ if 
the color of the water changes from green 
to clear -r in a few hours or a day 
the phytoplahlctbD are not producing 
enough oxygen. If the fish are ai the 





Ce* CO, 



surface of the water arid seem to 
be gulping air^ they may need oxy- 
gen. Early in the morning, before 
the sun comes up^ or a long period 
of no sunshine can Jdc bad times be- _ 
cause the phytoplankton need the 
sun to produce oxygen.^ bong periods 
of hot weather can create oxygen 
problems because the^pond water 
gets warmer, and wcinn water cannot 
hold as much oxygen as cool water 
^ can. 

The fdl lowing table shows the difference in oxygen levels at various 
Ddints in the day. For example, at 6 am, the temperature has remained 
steady* but the dissolved oxygen level has dropped to 6.3mg.. At 6 pm, 
aftet* a sunny day, the dissolved oxygen level is 16.3mg. 




This table also shows that on a typical day a pond's temperature 
does not vary greatly^ This illustrates why oxygen as a^separate 
factor is much more important than is tempisrattire. 
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mASUREV OKyGEk CekTENT COMPARE/? mtH TUIPERATURE tN VOW 



Time of Day 



Temperature 



Dissolved Oxygei^, mg/1 



2 am 
6 am 

Id am 
2 pm 
6 pm 

10 pm 



29 
29 
29 
30 
29 
29 



9.8 
6.3 
6.7 
9.4 

16.3. 

16.7 



Oxygen is measured in either mil ligrams per liter (mg/1 ) or parts per 
million (ppm). One milligram per liter of oxygen means that there is 
one m^'lligram of oxygen dissolved in one liter. of water. One part per 
million is approximately equivalent to one milligram per liter. 

Fish begin to be stressed when the oxygen level .falls below 4mg/l . For 
best growth, the oxygen levels should be _aMv_e 5rag/l, but h^^ than 
15mg/l. Above this level of oxygen-, supersaturation often results 
(too much oxygen) . . 

Sometimes, if there is a lot of sun and a lot of wind activity at the same 
time, and if the tempera tulre_ is JoWi the water can become supersaturated 
with oxygen. Supersaturated water contains more oxygen than water can. 
norrnally hold at a given temperature; it is a temporary condition. This . 
condition can place stress on the ^ish. However, it does not .lappen 
very often 1n small ponds because the wind is not usually able to aerate 
pond water as thoroughly as it can in a large pond. 

to determine the exact oxygen content 

of a pond, certain chemicals and 

equipment are_ needed. Dissolved ^^yfU=^r^^~ - - ^^ 

oxygen is usually determined in fill — ~' ~" '. 1 ' 

the laboratory by the Winkler n "^^ ^ " ' \\\ 

Method. Now, however, there are _ - / i 

field kits availab"'e((Hach, LaMotte). p n 

These kits are, howeyer,^expensive,' 'I ^izz:^^^:-:- r 

and certainly will not be - J^^A^^'^^'^ ^ j '-^ 



available to most farmers. 



A Bce£c? Kit f^oh T^t^g 

Pond-Watzk Co^tJ^ About -^==r: 
$36 [U.S. ) . I ~ 
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pH, HARDNESS, AND AtKAtlNlTY 

these three factors are not the same thing -- each one is a fneasure of 
a certain characteristic or characteristics of the water in a fish pond. 
Each of these factors can be measured exactly if wimples of pond water 
can be taken to a laboratory to be analyzed, or if chemicals are 
available for testing the water in the field. Certainly if such 
testing is possible, it should be done. 



However, many pond owners are not able to oet thei^r water _tes ted _aind 
they do not have the right chemicajs and equipment to do the tests 
themsel yes . For these peopl e , i t is best to stress the important 
using lime in their ponds. Lime is the proper treatment to corre^ 
imbalances in these factors, each of which is discussed in some detail 
here. 

gR. pH is the measure of hydrogen ions (H"*") in the water and is measured 
on a scale of 1 to 14. If the pH is between 6 and 7, the water is 
considered to be acid. If the pH is at 7, the water is neutral (not 
acid or basic). A pH of_7Lto 14_meahs_the water is basic. Fish grow 
best in a pH of between 5.5 and 9.D. Fish are very sensitive to low,/: 
pH, or, in other words, to water which is acid. _Mbst pond fish will die 
if the pH falls below 4 for a very Ic.ig period of time. 

Sbmetinies the pH of a pond can change quickly. For example^ a heavy 
rain may carry acid from- the soil in the dikes into the pond water. 

The best way to get the pH back to neutral is to add limestone 

(calcium carbonate) to the water by spreading it on the pond bottom 
or oh the surface of the water. A fish like tilapia can tolerate 
pH from 3.7 to 10.5, but below a pH of 5, they are stressed and they 
will not eat. " 

Some people measure pH by. tasting the water. If the water tastes sour 
or salty, it has tbo much acid in it. Another way to find out pH is to 
know where the water is qoming from. If the water comes from^ 
bog J or other place where the water is pretty stagnant and contains o 
lot of decaying material, it may be acid. Most water, however, has a 
pH which is very close to neutral^ If the water conies from a river or 
lake, it is not likely to have a pH that will harm the fish. If the 
local fish do well in the water, the pond fish probably will do well 
also. 

^- ._ _ — ^ 

UJynws Vapm. Some fann owners find out their pH by using litmus paper, 
or pH paper. These are thin strips of paper which have chemicals on _ 
them so that they chang^ color when they are placed _ihtb the water. If 
the water is acid, the paper, will turn one cblbr; if the water is basic* 
the paper turns a different color. The cblbr bn the paper is compared 
to a color dhart which will give the pH fbr that color. There are also 
electrbniemeters which measure pH, but these are expensive and not. 
necessary in a field situation. 
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Hardness, Hardness is the measare of total .soluble salts that are 
dissolved in the water. These ^alts, usually calcium (Ga**""*") ahd_ 
magnesium (Mg**"*"), help the fish grow healthy bones and tiseth. Also, 
the foods the fish eat, like the phytoplanlcton, need calcium.arid 
magnesium for growth. Water that. cohtainsmany salts is called "hard" 
water; water that contains few salts is called "soft" water. 

Hardness is related to the pH of the water, but unlike the pH^ hardness 
stays constant throughout the day. Hardness can be measured in a labora- 
tory or by using a field kit with chemicals , Hardness should be between 
50 and 3O0ppm in this pond for best fish r^^owth.. 

There are several ways a f. rmer can tell if he has very hard water without 
using chemicals. One method is to look closely at the pond walls where 
the water line is. If there is a white line on the_wall ofUhe pond 
Where the water was touching the pond before the w^ lev.^l fell, th^re . 
are salts present in the water which haVe dried on the prpnd walls. This 
water probably has a lot of salts. Hardness is important to fish. 



Another way a farmer can tell if the water is hard is to wash his hands 
with it at the side of the pond. If the soap takes a long time. to lather ^ 
and if the lather does not stay very long, the water is hard. If the 
water is soft and does not contain many salts, it lathers very easily and 
is hard to wash off. 

If the water ts too soft, the farmer can increase the hardness by adding 
lime to the water,. ^ 

Al kalinity > Alkaliriityis a Jeasure of the acid-combining capdcity of the 
water; or it is also balled it$ buffering ability. Al kal ini tymeasures the ^ 
amounts of carbonates and bicarbdnates. in the water^ Thpse are materials 
whi-ch.mix with acid in the watov^y The result of the mixing is that the 
acid is hot as strong. Waters which have an alkalinity of 50 to 200ppm 
are the most productive for fish. Alkalinity, like pH anS hardness, can 
be corrected and controlled by adding lime_to^the pond. The ^relationship 
among alkaliriitig, hardness, and pH can be summarized like this: 

Low Alkalinity = Low pH = Low Hardness 

REMEMBER: THESE THREE FACTORS ARE NOT THE SAME THING, _BUT THEY ARE. RE- 
LATED. IN FISH PONDS, Abb THREE GAN BE GGNTROLLED BY ADDING 
LIME TO THE WATER. 



TURBIDITY 

Turbiditv is the term for the suspended dirt and otherparticles in water. 
Turbidity can be a problem, .especially in shallow ponds, if the dirt and 
particles prevent sunlight from reaching the plankton, so that the phyto- 
plankton eanrtot produce dxvgeh. An onierating pond can be turbid if there 
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are bpttpm_ feeders such as co™^ carp stirring up the bottom. mud, Or^ 
turbidity Cun result from a water source which has a lot of silt in it. 



Turbidity can be measured by just loo^ the pond water. Or turbidity 

can b? measured by using a device called the Secchi disc. The Secchi 
disc is also used to determine the total productivity of the pond. 



A steem vise 




Vs/El&HTS, 




A Secchi disc is about 30cm in diameter * 
3Ust white^ and has weights or heavy pbj 
sink straight down into the water. The 
a -long_pjece .of Mre_ t off 
A Secchi disc can be ihade out of wood or 
sink. Thediscdpes not hayetobe very 
tp • be rpund, either. It can be any shap 
paint on it tp helpjt be seen under^the 
from a tin can pounded for this purpose 



painted white and black or 
ects hanging on it to make it 
disc is suspended on a rope or 
in jrentimeters from the disc up. 
metar""7a^^^^ 1 1 wil 1 

compl icated . It does npt have 
e, as long as it has spme white 
water. The disc can be made • 



When the Secchi disc goes into 
the watery it will sink straight 
down and disappear from sight at 
some deptfr- If the disc disappears 
at 3Qcrfr in .depth, the pond is 
turbid. If it disappears im- 
mediately * either it is very tur- 
bid (brown in cpldr)i or it is very 
fertile (productive^ if green in 
color. 
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Turbidity also can be measi-cd vltRout a disc, but this requires soniewhat 
more experience. The farmer jtand^ ^'n the pond arid sticks his arm under 
the Water. 




If his hand disappears when 
the water is about elbow 
deep 5 the water is riot too 
turbid, if it disappears 
before the water reaches the 
elbow, the water is either 
turbid or very productive. 
I? the entire arm from hand 
to shoulder cari be seeri under 
the water, it is riot turbid 
at all, nor is it very pro- _ 
ductive_(it does not contain 
eribugh fish food). 



One way to clear up muddy water is to scatter twelve bales ol^^^frP^^ 5^^" 
tare around the edges of the pond. The hay will help to settle the mud 
and can the^ be removed easilj from the pond edges However, do not use 
this method in very hot v?eather, because the ^^^^J^ll ^^^^"^^/^^^ 
very quickly arid will begin to use up oxygen in the pond water. If cne 
pond water cdritinues to have a lot of silt n it, the farmer should 
consider adding a siltation tank (see "Gonr.truction ). 



NUTRIENT AVAILABILITY 

AH "f i sh require, certai n el ements tb_ grow and j:-eprodu^ 

eleiments are: carbon, hydrogen, dxygeri^ nitrogeri,_phqsphorus^^ 
'Sulfur, calcium, iron, and magnesium. Some other elements, called 
llementsi are needed.only in small amounts,. If these elements^are missing, 
or present in too small quaritities, the fish will, not grow well. 



These essential 
jsium, 
trace 
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Fish get these elemehts from the pond soil, the pond water, and the 
food chey eat. Some fish ponds lack elements that are necessary to 
fish. In these cases, it is necessary to add fertilizers to the water. 
Fertilizers are simply materials which contain the missing elements 
The elements irtost often missing, or in short supply in fish ponds, 
are nitrogen (N), phosphorus (P)^ and potassium (K). 



Fertilizers containing these 
missing elements are added 
to the fish pond to help the 
growth of the fish and of 
the plankton the fish use 
for food. Fertilization 
is discussed in the following 
paragraphs . 



Fertilizers 

Fertilizers "are materials added to the pond to make the water more 
fertile (productive). As stated before, fertilization is sometimes 
necessary to help a pond provide the nutrients directly needed for 
fish and Plankton growth. As a major food source of fish, plankton 
must be kept healthy ami in good supply. 

Fertilizer supplements the elemehts the pohd gets from its own water 
and soil. This is especially necessary in ponds made In soil which 
has used up the nutrients once available. ^ 

A WEbb^FERTItlZEb POND 

fi pond which has a lot of phytoplankton is often a bright green color. 
This color indicates a "bloom" of algae. In a normal bloom, the Secchi 
disc disappears at about 30cin depth; when the Secchi disc disappears 
at 20-40em, the pond is very productive and fertile. No fertilizer 
1$ needed in a pond under thes^ conditions: Also, if the farmer places 
his' arm in the pond and his arm disappears from sight at the elbbw^ 
the pond does hot heed fertilizer. 

There is one more condition when no fertilizer is neededj SortietlHies 
a_pdnd can become too fertile. If the Secchi disc disappears at only 
15cm, the "bJbdiri" is too thick. The thick layer of green blocks the 
sunlight from the pond and hq oj^ygen can be made by the phytoplankton. 
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> ^ J Id tbis case, there is too much 

-'vV/ V-..^^^ fertilizer* and the farmer must 
//// I U\\\\ \ ~ take off some of the thick layer 

•■• /// 'i algae- fcrmed at. the top of the 

' ',1 pend and stop using fertilizer 

[ ' ^ , until the pond has recovered a 

■ ! ^ normal fertilizer level. 

^Oz. ^ 

~ ~~ — ^ — ^ - 





WHEN TO FERTILIZE 

If the Secchi disc can still be seen at 43cm, for example, or if; the 
farmer can still see his entire arm from fingers to shoulder ^ the 
witer' tSere 1s not enough plankton. And it is pessary to add ferti- 
lizer to tFie water In order, to prepare the pond for the fish. 

0ne other factor which determines the^need ^o^.Jertilizer is the quality 
of the soil. If the soil is very productive, the need for fertilizer 
Is small; if the soil is hot productive, the need is greater. A farmer 
should khow that the fertiliser he uses on his fields, if he uses one, 
can also be used in his fish pond. Jhe fish pond soil is often very 
like the SOW of the fields around it. 



TYPES OF FERTILIZERS 

The kinds of fertilizers used in fish ponds vary greatly, ^depending on 
the amount of money which can be spent and what is available. Many 
f?sh pond owners use organfc fertilizers, or fertlizers that come 
from living things; ^flch as cow dung-because it _is available on their 

farms ^ome bigVond owners like Inorganic J^»^^il^^Sr.l'fer«lUers 
made by nian, like the superphosphates. But these chemical fert^ilizers 
are expensive and sometimes hard to get. 

Choosinq fertilizer can be difticult. The following paragraphs provide 
more detail abouf^rganic and inorganic fertilizers and some guidelines 
to the proper use of each, 
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Organic Fertilizers ^ Organic fertilizers can be plant or animal 
products, such as: 

Vtgttab£t rrntizk. ehopped up manioc, sweet potatoes ^ dp banana leaves, 
\^ng kong, guinea or napier grass, or other such things that have been 
allowed to rot for a while. The amounts of vegetable matter used as 
fertilizer can be as high as 5,000 kg/ha, 

LiquZd manuie. Mostly animal urine containing uric acid, a source of^ 
nitrogen. It is washed outof buildings where animals are kept into the 
pbhdsahd used in very small amounts by mixing it with other organic 
fertilizers, such as cow or pig manure. - - , 

Wda6c/id£d 4cAap6. Iheluding garbage^ grass cuttings^ rice husks, and 
human sewage ^ also called "night soil". 

AjujricU jrnh^^ any kind of animal manure can be used as 

fertilizer, .including- cow, pig, duck, or chicken dung. Some manures 
are better fertilizers than others. The best way to use this kind of 
fertilizer is to make_a "soup" of it in a tank by mixing it with water. 
Use the liquid part of the "soup" in the pond- Animal manure cari also 
be placed in a burlap^bag hung from a stake in the wa'ter. This way, 
the nutrients from th^ manure will be released slowly into the water 
without the manure itself clogging up the pbndbbttbm. If this cannot 
be done, then pile the manure in the cbrriers of the pbnd. Do not use 
too much manure: decaying mahure uses up the oxygen in the pond 
particularly in hot, humid climates. 



The best way to use these sources of fertilizer i§ to mix. them all 
together in what is kndv as a fcbmpbst pile. A cbmpbst pile is simply 
a pile of these brganic materials which has been left* to rot". _ As- 
the materials decay together ^ they produce a substance Which is a 
very good fertilizer. Compost l^iles are impbrtant: they provide the 
very best kind of organic fertilizer for fish ponds audi in many case^* - 
they cost nothing. 




For many yearsT^ompost has been made this way: 

• PiHe organic matter,, such as leay^ rice husks 

or other plant material and household scraps about 3dcm high. 

. Put a layer of animal manure (chicken, ct)w, pig, duck or what- 
ever is available) on top of the first layer, 

- • Sprinkle ashes and lima on the manure. 

. Repeat these layers pf- plant material , manure, ashes arid lime 
until the pile ts abaut 1.5m hiqH and 1.5 m wide. 

; Keep the pile moist, but do not l^t it get wet, 

. Turn the pile every three weeks With a shovel for about 3 months 

i Use the pileJri 3 months.. It will have decayed and shrunk to 
abdut 1/10 of its original size. 




IDS 

ERIC 
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T?iere is now a faster way to make the compost ready to use as fertilizer 

• Make the same 1.5m x 1.5m pile of plant material ^ manure^ arid 
lime. This time, however, use more^ household garbage and animal 
manur^, '(Animal manure supplies nitrogen, an element used by 
plants daring t|ie decay process, A good compost mixture^^is about 
1 shovelful of manure to 30 shovelsful of the other organic 

• ^materials, ) • / ' 

• Mix the material well. Then cut alTof it into sma.ll pieces^ using 
a shovel , machete, scythe, etc. The pieces should be about 3 to ' 
Sera lorig, Gutting fhe material speeds the^rotting process, (If 
ariimal manure Ts hard, to get, add some inorganic fertilizer contain- 
ing riitrbgeri to the compost pile.) 

_ • _ _ ' ' ■ ■ 

, Turn the pile every few days. Ose a shovel to keep it well-mixed. 
Compost piles cari get too hot irf::the middle if they are not turned 
and mixed. Put a stick into the middle of the pile. Leave the^ 
stick in the pile for 3 miriutesa arid then pull it out. If the stick 
is hdt^ dry^ or smelly, the pile must be turned so that the inside 
of the pile is now dri the outside, . 

, Keep' the pile moist* but r\o% wet, ^Protect it from the rairi. Animal 
urine cari be used to Jceep the pile moist arid helps add riitrogeri to 
the pile (gig urine is best). A compost pile made in this way will 
be ready for use in only 3 weeks. 

When ready, pile the compdst in the cdrners of the pbrid arid restrairi it 
with_a_ screen; or cover the cdmpdst with a layer Qf mud to hold the- 
plant material in place- so it . does not fldat iritd the pbrid. The compost 
releases its nutrients into the pond v/ater gradually. 



APPLICATION RAT^S 

Fertilizer should be applied at a rate determined by the area df ydur 
.pond. Area is the length of the pond multiplied by the width. For 



WIDTH 



AREA - t^M&TH X WIDTH ^ 
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example, if the pond Is 10m y/ide by 20m long, it has an area of ,200 
siquare meters (m^). This is equivalent to 2/100 of a hectare. The 
measurements used fdr pond area are: 

1 are = lOQm^ ^ 

1 acre = 40 ares = 4000m^ __ ___ - 

1 hectare = 100 ares ^2.5 acres = lO^QOOm^ 



To fertilize a 200m^ fish pond with chicken mahurei at a rate of 200 
fcg/ha^ you must only use 4 kg as follows: 

• 200m? = X : 200 (200) = /X i X = 4 kg 

' 10,000m^ 200 kg/ha 10,000 

Most ponds are not as big as one hectare, so the farmer will have to 
determine -his pond* s area before using the manure. It will be hard for ' 
most farmers^ to calculate application rates in this way, but it is 
probably easy for you to develop some standard measures a farmer can 
use, which are based on the average-sized pand in your area. 



Often fish ponds are managed in conjunction with other animals. Stable's 
are built right over the edge of the ponds, and the manure and urine 
from a certain number of animals are allowed to fall directly into the 
pond. This efficient system works well for fish which can use anima 
'-'Hnanure directly as food^ Pigs are often used like this because pig dung 
makes a good food forsome fish. Fish ponds which share ihe area with 
a number of ducks also show high yields of both ducks and fish. 
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For the first fertilizer added to a new pond, some cbmmbn 'rates of 
application of animal manures are: 

eow dung 1000 kg/!ia_ 

Pig dung 558 - 1704 kg/ha 

ehicRen dung 114 -.228 kg/ha 

REMEMBER: Except for compost fertilizer^ only one kind df_ fertll izer 
is needed at one time In a pond Only use one of the application rates 
each time the pond is fertilized, or a_cbnib1hatibh of fertilisers with 
different rates to make up brie rate^_ That is, ybu can use "^OOPx kg/ha 
of cow dung, or 500 kg/ha cbw arid 171 kg/ha chickeri durigibr about 300 
kg/ha cow, 57 kg/ha chicken^ and 284 kg/ha of pig duOg- After you fert' 
lize keep an eye on the pbrid. Try ribt to over fertilize—- tod much is 
just as bad as not enough. . ^ 

After the first application of fertilizer, application rates dbribt 
have to be as high. Many older ponds do not rieed as much fertilizer 
because the natural life of a pond tends towards becoming more fertile 
the older it gets .However, each time the fish are harvested they 
take part of the pond* s productivity with them. That is_ Why bVder 
ponds are still fertilized — even thbugh they may rieed less fertilizer 
than new ponds. — 



Inorganic Fertili^pr^- Iribrgariic fertilizers are chemical fertilizers 
that dissolve in the porid water arid pi'ovide their nutrients immediate- 
ly. Origiriany; inorganic fertilizers supplied nitrogen, phosphorus, 
arid pptassium, and thay we?e_called the NPK fertilizers. Some typical 
NPK fertiVizer-s were8-8-2 (NPK) arid 20-20-5 (NPK). This simply 
referred to, the mix of fertilizer that each bag supplied; for example, 

8 measures of riitrbgeri^ 8 measures of phdsphdrus and 2 measures of 

potassium. Recent studies shbw that if endugh phdsphdrus_ls_ayailable, 
tfie plarits in the pbrid produce their own nitrogen, and that potassium 
is preserit already In small amdurits in fish. Presently, the only 
element needed by fish that may be lacking in the fish pond is the 
element phosphorus. 

Now, the mbst common indrganic fertilizers used iri_fish' ponds are the 
phosphorus fertilizers basic slag, powdered siriglesuperphosph^ 
granular double superphosphate and triple superphosphate. Some of 
these fertilizers can last as_long as three years in the porid, so even 
thbugh they are expensive initially, they are often used in fish ponds. 
Research shdws that the best fish growth, occurs when phosphate ferti- 
lizers and organic fertilizers are used together; 
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Application rates of phosphate fertilizers are: 

Basic slag 25-30 kg/ha 

Single superphdsphate 114 kg/ha 

Granular double superphosphate 57 kg/ha 




Fertilizers have one purpose--to provide better growth of fish in ponds. 
Many organic and inorganic fertilizers are good. Watch the pond care- 
fully for signs concerning a need for fertilizer. As long as the water 
is a green_cglDr, the pond is in good condition. Remember: it is 
always bestto do two things at once--wherever possible use fertilizers 
which can be used as food by the fish. 

Now that the pond has been. filled, the quality of _the water tested, and 
the fertilizer added, the last step in preparing for the fish is to 
make sure that the food supply in the pond is sufficient for the fish 
that will be put in to the pbrtd. 



Foods 

_ _ _ _ _ _ _ _ _ _ V - - - - . - 

It 1s_ important to be sure that fish have good food, Feeding and 
fertilizatioh work together to make the pond successful. 

The growth of fish in ponds is directly related to the amount of food 
available ih.the pond. The pond must provide all the food and_.nutrients 
fish need. But_all fish do not need the same kinils of food: different 
species eat different types of food, and fish eat different foods de- 
pending on the stage of their life cycle. 

Newly-hatched fry eat from their yolk sacs until the sacs are gone. 
The fry then_eat the smallest phytoplankton: in the pond. As the. fry 
get bigger^ they can eat bigger foods. Adult fish eat the things that 
their particular kind of fish enjoy— plankton, higher plants, worms, 
insect larvae, etc. , 
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TYPES OF FiSH FOOD 

_ _ _ _ _ _ _ • 

Fish foods can be natural (those fduhd naturally 1n the pond) or sup- 
plementary (those foods added to the pond). 

Natural Foods. These foods are the phytoplariktbri^ zobplahkton, detritus 
snails, worms, insects and insect larvae^ small plants like duckweeds 
and various pther weeds and grasses that can be found in a fish pond; 
(See illustrations of Natural Foods at tht end of this section.) Also, 
ifthe fish is carnivorous and eats the flesh of other animals, small 
fish^are a food source. 

Some fish eat all these foods; some prefer dhly one kind of food. 
Often a fish will choose one kind of food oyer another ^ even .though 
either of the foods would be eaten by the fish if the_dther fobd.were 
not available. Natural foods are t^^^ best foods for fish. The farmer 
should encourage, as much as possible, the growth of these natural 
foods--through maintaining- the qua! ity-of his water ^ proper fertiliza- 
tion of the pond bottom and the water, etc. 

Sometimes, however, the fanner must add f^ to the pond because the 
pond is hot producing enough food for good growth. The best supple-^ 
meritary foods a farmer can put into the pond are extra naPtural foods. 
But there are a great number of other foods which fish will eat. 

Supplementary Foods. Almost anything can be used as a supplementary 
fo&di' depehdi ng oh the fish species in the pond. Typical supplementary 
foods are: bread crumbs, rice bran, fish meal, ground-up naize, 
broken rice, soybean cakes, peanut cakes, corn meal, cottonseed oil 
cakes i oats, barley^ rye, potatoes, coconut cakes, sweet potatoes, 
guinea grass ^ hapier. grass ^ kang kong,^ manioc, wafer hyacinth, wheat, 
silkworm pupaei and left-over animal feeds arid some animal manures^ 



As stated previously^ the kind of extra food depends brithe kind bf 
fish. Tilapia, for example^ will eat almost anything^ ihcluding the 
supplementary foods listed above. This is one reason why they are. 
such very good pond fish. The silver carp^ oh the other harid^wiTl 
eat onlyphytoplankton, even when it is a fish of marketable size. 
The fannermust know what his fish will accept before he puts the 
fish into the pond'. 

NOTE TO DEVELOPMENT WORKERS 

Some of these supplemental foods are better at encouraging growth than 
others.- The value of each food is measured in terms of how guickly^ 
and well it can help the fish gain weight. The amount of^a food that 
can be converted into fish flesh by the fish is called the conversion 
ratib. Arid because these foods are. given to help the fish grow,_each 
fbbd has what is kribwri in various places as a growth co-efficient, 
food quotient, br its nutritive ratib* 

ill 
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The food quotient is figured |}y dividing the ::otal weight of the food 
by the total increase in weight gained by the fish over a period of 
time. This is done as follows: 



For example* a fish weighing lOOg Is fed a supplementary food at a 
rate of 5% of his body weight* or 5g per day. The fish weighs Jl60g 
at the end of a 3b-day period. Therefore, the food quotient of this 
particular food is: 



In other words, the fish has been able to use about 2.5g of food to 
gain 1.0g of weight a day. This is a good conversion ratio. 



The table shown here lists food quotients of some kinds of supplementary 
foods used with common carp. The l^bwer the_value of the quotient j 
the better the food was used by the fish^ For example s dried silkwprrn; 
pupae help the fish grow faster than do fresh silkworm pupae. REMEMBER: 

the conversion of foods depends upon the ability of the individual 

fish to use the food given to it. And that ability -differs according 
to species. 



Food Quotient = weight of ^food given ' 

increase in weight of fish 



Food Quotient 




Food Quotient 



2.5 



FOOD QUOTIENTS OF COMMON CARP FEEDS 



FOOD 



FOOD QUdTIEffl^ 



Cottonseed cake 
Dehydrated blood 



Soy beancake 
Clam meat 



Fresh silkworm pupae 



Dried silkwdhti pupae 
Chirdnomids 



Fish meal 
Rice^bran 



1.5 
4.0 



5.0 
1.3 
2.3 
1.5 



5.5 
2.1 
4.4 
3.0 
5.1 
2.2 
1.3 
3.D 
1.7 
6.0 



Source; BanjSacft, tt . aZ. , Aqtiacjuiltu/i^ 
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It will be Rard or 1mposs1ble-fbr many farmers In your area to figure 
these ratios and quotients. For the farmer who Is new to the effort 
and has few resources^ It may be a good Idea to direct him to the 
supplementary foods having the best conversion ratios for his fish; 
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natural foods 




phyibplahktbh 



Tm.chJitomoYi<x& votzLi, 




Ayiobamopis tmgayufXkaz 





Scene3e5mtt6 sp. 






Higher plants 
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Managing the Pond 



It should be clear by how that mtieh _bf the success pf a fish pond depends 
upon careful planning. : Before the farmer could build the pond* it was 
necessary for him to think through why he wanted the pond for food, 
profit, or both, what kind of ponds he could build on his land and what_ 
kind or :<inds of fish are best suited to his climate and pond conditions. 
Only when all these factors were thought out could the pond be built. 

Now, with the pond ebristrUctedi fertilized, and otherwise prepared for 
the fish, the fanner is ready to put the fish into (stock) the ponds 
• arid get to the business of raising fish. 



Stocking . ^ „ 

Stoekirig is the word used to describe the., act of placing the fish (stock) 
into the pond; The stocking density^ is used here to refer to the total 
number of fish Which can be put into (stocked) in a pond. 
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The stockiflq rate is the term used to refer to the number of one species 
which are put into a pond. Therefore^ in a monoculture pond^ the 
stocking rate is the same as the stdclcihg density because there is only 
one kind of f1sh. 

In a pblyculture of Ghinese carp, however, the stocking densitj^ or the 
total number of fingerlings, may be 20,900 per hectare. Of this totals 
thestbcking rate looks like this: gras^ carp are stocked at a rate 
of 5,000; 5,000 are bighead carp; 10,000 are silver carp. 




Stocking rate and density are important^ There is only enough food and 
room .in a gond for a certain ramber of fisfi: The good growth of* fish 
depends upon putting the right' number of ffsh into th«2 pond. 

The age of the fish must also Be considered when stocking ponds. For 
example, more fingerlings can be placed in a pond than brood fisfi^ because 
fingerlings require less food per fish than brood fish* If the food 
available in the pond is hot supplemented^ proper stocking rates and den- 
sities are even more important. 

STOCKING DENSitlES 

The farmer must know how many fish he can ptit into his pond so that he 
eahget the rightnumber-- either from theraarket or from a local stream 
or lake. He should. remember he decides upon this number * that 

some of the fish will die--bbth when th^ are put_ihtb_the pond and 
later. The foil dwihg paragraphs prdvide some guidelines to use when 
stocking a pond with some of the more common pond fish. 

Corfffdn Carp > . Stpoking densities differ with 

fish. In general , the more volume of water a carp has, the better is 
Its growth. This assufnes_that_the_pond contains^^e^ 
rater temperature Is right. _The bestgrowth of common carp has been 
shown withistocking^^densities of aboy^t 10,000 to 20,000 fish per 
he^c^ares more with fry^^^ss with poj^t-fingerlings. Some ponds use 
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running water^ and In these ponds, thgy have been able to stock up to 
850^000 fry per hectare with only a 20% mortality rate. 

Tllapla, Tllapla have been stocked In aniounts ranging from 1000 f^^ 
per hectare to aijout SO^pdO fish per hectare when supplementary food 
was provided. But stocking densities rates of 

reproduction of tllapla, and whether they can be separated by sex or not. 

Chinese Carp,. In general , the stocking rates can_p^^ be found by trial 
and error, and often will be different from time to tlme^ depending upon 
the availability of fry. In Malaysia, a ratio of carp st^^ 
suggested of 2^1 :1:3 for grass carp, bighead, silver carp and common carp 

This means that If there were a stock1ng_dens1ty of 7 Chinese carp, 2 

fish would be grass carp, 3 would be common carR, and there would be only 
one each of bighead and silver carp. This is a good .stocking rate for 
this density. The density for a given pond has to be^ figured In terms 
of what the pond can support. 

Indian Carp. Stocking densities of Indian carp are , not widely known. 
Some densities range from 4,000 to 11^000 fry br fingerlings per hectare*, 
but again, the density depends upon the amount of food available to 
the fish* 

When stocking ponds to produce market-size flshs remember that the more 
fish stocked s the more food must be available for the best possible 
growth in ponds. 



The foil owing paragraphs describe the proper methods for carrying new 
stock from the market or river to the pond, and fbr placing them into 
the pond. 

STOCKING FISH IN PONDS 

There are spmelgeneral rules which apply when bringing fish from one 
place to another: 

. do not handle the fish too much 
. make sure the fish get enough oxygen _ • 

. keep the fish from getting too warm or too cold 
. stock or transfer fish in the_^arly morning when temperatures 
are lower arid the fish are less- active. 

If fish are stocked so that there is enough o>;ygerii rid teS^e^^ 
differericej^betweeri the stbcki rig water arid the pond water ^ arid they are 
riot touched, the fish will riot be stressed arid will survive the stocking. 
Rere are more details coricerriirig the stocking of fish at different 
stages in the life cycle. 
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When fry are being moved for a short distance only, for example^ from 
a nursery pond to a rearing pond, they usually are carried in small pi 
tic or metal tubs, or in baskets. ^ 




m 



. Put the fry into a buclcetof water. 

, Carry the bucket to 'the pond where^ 
the fry will be placed, 

* Check .the temperature of the water 
inthe bucket; It should be the 
same temperattjre as the water in 
the pond where the fry will be 
stocked. 



. Add water from the pond to thebucketslowly --until the. 
temperature of the water in the bucket is the same as. the 
temperature of the water in the pond. 

. Tip. the bucket slowly into the pond, and let the fry swim 
out ihtd the pond themselves. 

REMEMBER: SOME- FRY. WILL DIE EVEN WHEN HANBtED VERY eAREFULLY. THIS IS 
TO BE EXPECTED. 




ERIC 



Havi ng Frv for Longen^stances^. if the fry are to be taken from a 
market or river which requires a few hours travel or a long distance, 
they roust be protected better. One method^ which can also be used 
for fingerlirtgs (and some small adult fish)^ is to: 

. Place fry Into plastic bags filled V3 with water. 

. Fill the rest of the bag with oxygen, the oxygen is 
■ put into the bag with a hose placed directly into the 
water so that the oxygen bubbles into the water. 
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tie the bag tightly so that the 
o>^gen does not leak buti 




Place the plastic bags Into tin boxes or cardboard boxes 
or in woven grass bags. These containers giye added 
pri5tect1bn. ' , - " ; 
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Change the water In the bags^ after 6 hours. The bjQrgen will 
last only that long. 

Wake sure the bags do not get too hot and that the tempera- 
ture of the water In the bags stays at about the same 
temperature as the water from which the fingerlings or 
fry were taken, ' , 
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. Place the bags In the pond unopened until the water temperature 
inside the bags is about the same as the temperature in the pond. 




. Open the bags and let some pond water in. 

. Let the bag fill up slowly^ and the fish will swim out into the 
pond by themselves. 

this process may take a little while, but it is far better to take the 
time than it is to lose the fry. NEVER POUR FRY INId A POND. This will 
shock them and kill them all. 



Stocking Fi ngerlings. Fingerlings are stocked in the same way as fry. 
Always remember that the water in their container must be at the same 
temperature as the water in the pond. Then let the fihgerlingsswlm but 
of the container into the pond by themselves. DO NOT POUR FINSERtlNGS 
INTO THE POND. They mSy die because of the shock of hitting the water 
^ or the sudden change of temperature. Some ftngeflings will die. during ' 
stocking. But usually these are th^eaker fish. Careful handling will 
mean less loss of fingerlings, as wen as fry. 
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Stocking Adult-F4shy Adult fish are a little nrore difficult t^ 

'thanfryorfingerllngs. Firsts they are large (from d.5k^^ 

3.dkg5and_can injure people and themselves by jumping out of containers 
or'-ponds when they are being carried or caught. For example,: Chinese 

carp often hurt themselves this way. This problem Is controlled by^ 

placing a net of some kind on top of the container so they cannot jump 
out. 
\ 

To move fish from one pond to _ 
another, or from a pond to a con- 
tainer » nia ke a car ryl ng c rad 1 e . _ 
Use, f ishnetand pieces of wood or 
bamboo for handles. The cradle is 
placed around the brood fish in 
the water. Then the fish can be 
lifted out of the water and carried 
to the new pond or to the container 
for transporting. There the cradle 
is released and the brbbd fish 
swims away. Brood fish must never 
be thrown into a pond. 




Adult fish often are nervous when being taken from one pi ace to another. 
Some pond owners even put a hand or a handkerchief over the fishes' eyes 
when they are carried. Care Is necessary when handlings however: 
brbbd fish particularly are sensitive 
to being handled. They bruise easily 
^ . if they are held tightly, apd the_ 

bruises can becbme sites for infection. 



Brood fish are often carried in ttibs 
or drumshalf-filled with cleans well- 
o^genated water when they must be 
car ried a 1 ong di stance . Change the 
water ofteh and check the mter temper- 
ature each time. If the brood fish 
are very active, mixa solution of 1 
tb 4 grams per liters of urethane in 
the water. This will make the fish 
slbw and less active, so they can 
be moved witfibut Injury. 
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Reutine Pond Management 

_. _ _ .____. _. . _. . 

After the ponds are stocked, ongoing management of the pond Includes: 



.feeding and fertilizing as necessary 
. keeping the pond in good condition 
. watching for trouble and disease 

Each pond, whether it is small or large, one pond or one of severe 
requires supervlslorr in the above areas. And good management requires 
that checks of the condition of the fish and the pond be a regular 
part of the pond owner^s day. Guidelines for both daily and monthly 
general maintenance are given here. Then, since fish in ponds are 
treated somewhat differently dep^ and their 

stage in the life cycle, more detail on managing fry and fingerlings 
and managing brood stock is given. 



DAILY MANAGEMENT 

Ponds and the fish in them must be taken care of every day. It is a 
good idea to have the_pbnd owner follow a checklist of things to do. 
Daily care will greatly lessen the chance that something will go 
wrong in the pond. 

A good checklist might look like this: ^ 

. check the pond for leaks ^ 

. clean filters 

. watch fish behavior near the feeding area 

. feed the fish ^ 

. add fertilizer, if necessary - i 

. watch for predators 



IMPORTANT:, Checkthe ponds at the same time each day^ Early morning 
is the best time because oxygen levels in the water are lowest then, 
and the fish are more likely to have trouble at that time of day—if 
they are going to have trouble at all. 



Each step on the checklist involves certain activities and is discussed 
in more detail here. 



Checking for Leaks. ^ Check all walls^ gates^ ihlets^ahd outlets.. It . 
is possible for a plug Oh a drainage pipes for examplestd work loose * 
or partly ^close^ so that water leaks from the pond. Walls made of 
hard-packed earth can erode (wash away) ^ especially after heavy rains. 
Little leaks get larger quickly. It is important to be sure the 
farmer realizes that in a pond only 2ni,deepi for example, loss of 
even part of the rater can create problems for the fish. 
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Clea^nliig Filters. Again * this 1s very Important, Any filters In the 
pond mult be femdved and cleaned other materials 

that have collected In them, A dirty filter at the outlet pipe 
could slow down the drainage process, 

Wgitch the^Fjgh, A fairnier can tell much about his fish by watching 
them carefully. If thty are sWintning quickly and easily around the 
pond, th^ are well. If they are raiting near the surface, they are 
likely to be hungry. If they are gasping, fqr breath at the surface, 
of the i^ter,_there_isnpt_enough oxygen an^ will know he 

has to act quickly to aerate the water In the pond, 

Fe^^ the Fish ^ Remember: In some ponds it is not necessary to feed the 
fish extra food. The pond can be made rich enough to fill all the 
food needs of the fish. However, some ponds and some fish require sup- 
plemental feeding • And, sometimes, even a pond which has provided 
enough food before has to have food added to it. 

Supplementary foods are given by: 

. spreading the food oyer^^ water's surface, as wHh 
bread crumbs and rice bran 
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. placing food Inside a floating bamboo or rope feeding 
ring (which is attached to the bottom of the pond) 

. presslngfdod Into dry pellets which float in the feeding 
ring or fall to the bottom under the ring 




Guideiihes For Feeding Fish 



Here are some good guidelines for feeding fish which might prove useful 
to the farmer: 

. Always feed the fish at the same time and in the same part 
of the pond. The fish will learn where to go to get foiad. 
Then, when the fish come hear the surface i3f the watery in- 
side the feeding ring, for example, the farmer can see how 
we]l they are eating and growing. 



. Ddnbt overfeed. Give orily_the amount of fdod the fish 
-will take at one feeding. Tod much foodwill ndt get 
eaten^ but will decay and ^ therefore^ will use up valuable 
oxygen frdm the pond during the decaying process. 

The amount of food can be fdUnd by experience. And df 

cdurse, the ydunger the fish, tile less food they will need. 
A farmer Is wise to start with a smaller amount of a food. 
Then, If the fish seem td be waiting near the surface in 
the feeding area, he will know more food J s required. . 
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jf^ere are more exact ways to determine how much food to feed 
the fish. Most pond owners feed fish at the rate of 2 to 
5% of body weight per day. Therefore, 100 fingerlings 
we1ghing_6g each (a total weight of 6ddg)_would receive 
5% of 600g^ or 30g of food a day. One hundred fish of 
breeder size weighing 1kg each, (total weight 100kg) would 
require 5kg of food a day. 

Making such measures and calculations is hot possible 
for many farmers. Therefore, it Is best that they know 
Which foods to give, how to give themjand how to dodge when 
the fish are or are not getting enough food. 

. Feed fish only 6 days each week; This will give the fish 
a chance to I'eed on whatever food remains in the pond. 
Too much foodcan clog the gills of fish^ particularly 
those fish who eat only very fine particles of food. 

. Do not feed fish for at least o?ie day before harvestinq 
or breeding them. When the fish eat, they void (empty) 
th^ waste from their bodies into the water. _This hap- 
pens 'even more when the fish are stressed. The combina- 
tion of food and wastes makes the water turbid and 
increases the stress that is already placed on fish by 
the breeding and harvesting processes. 

. Feed the right kinds of foods. Some fish will eat almost 
any of the foods mentioned in the section on^Preparing^the 
'Pond.'' ether fish "are not as easy to please. The farmer 
will have to experiment with supplemental foods. _ If he 
gives food one day and it isndt eaten^ he_should stop 

that- food and try another. Again, if he startswith 

small amounts only,: he is not likely to run into trouble. 
While itTs a good idea to test those fpqds most avail- 
able to a farmer i here are some guidelines to feeding a 
number of pond fish. 

ebnimbri Carp 

eomradn carp feed well on the_natura1 food produced in the pond. However, 
pond owners often give coramon carp supplementary food, so the fish will 
gain w^^ight quickly. Some good supplementary foods for coimon carp 
are dried silkworm pupae, fish meal and clam meat. Rowever^, these carp 
Will eat almost anything. Suplementary foods such as these are not 
necessary. The best way tb^ increase cbmmoh carp growth rates is, to 
fertnize the pond well so that the pond produces a gbbd supply-of 
natural food for the carp to eat. 
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Not much Is known about- the feeding habits of some of the tilapia, 
for example, Tilapia nildtica , TJlapia rnossamBlca and XiJapia zillii 
are used to cbhtrbl _ f i 1 amentous algae, which is a habitat for mosquito 
larvae, thus the tilapia is used to help with malaria control. 

Tilapia are hardy and accept many foods. Most tilapia ponds can be 
managed in much the same way as carp ponds. ^ 



Chibese Carp 

Ghihese earp fry eat plarilctbn, so it is important that. they be placed 
in a well -fer1;1li zed pond with a gbbd supply bf_hatural i^obd. Fry 
can be_ fed supplementary foods after a_ while. These fbbds include _ 
egg yblfc which is strained thrbugh a clbth into the pbnd, soybean meal, 
rice bran^ and peanut cake. Once the fingerlihgs get larger, they can 
be fed like cbmmdn carp. 

Remember i however * that the small pbnd owner is likely to have Chinese 
carpas part_bf a pblyculture. If the pdlyculture has been plahhed 
widely i the Chinese carp will hot heed to be fed extra food. 



Indian Carp 

Young fry of Indian carp^ like all carps^feedon the plankton in the 
pond. Normally flshppndsin Indiararefe^ 

pond and dryi ng , then addi ng a f erti 1 i zer made of some animal manure 
mixed with pil cake at the rate of 200 tq^325 kg/ha. ^ T^^ produces a 

good bloom of plankton for the newly hatched fry^ Howev.er^^ has 

now been shown that the Indian carp prefer zooplanktorij though sometimes 
they are given supplementary foods. After the fish reach fingerling 
size, no supplementary food is given. 



Note that in any pond, the fish can be kept. heal thy^ well-fed and 
growing well by making sure the pbnd is_ well -fertilized %b tHait it __ 
produces its own food. As a general rule^it is better for most small 
farmers to work at keeping their pbrids well fertilized br tp find 
natural fbbds which can be added :tb the pbnd. Most small farmers do hot 
have extra fbbds tb share with fish^ but they db^have access to orgahic 
fertilizer materials, such as manure. 
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Fertilize _t he Pond, The section on "Preparing the Pond" discussed 
kinds of firtlli^er* so the farmer should already be familiar with 
what fertilizers can be used inpgnds. Again, the right fertilizer 
is a matfer for experiment and experience. 

The farmer has already used fertilizer before filling the pond. Now 
he must watch the water carefully each day. If the healthy green 
color of a fertile pond is notthere or if the water hasbecbme 
brown^ fertilizer is needed. Fertilizers are applied depending upon 
what kind they are: REMEMBER^ organic fertilizers do not provide ^ 
their nutrients right away; inorganic fertilizers work very quickly^ 

A farmer who uses mainly organic fertilizers would prbbably be wise 
to keep some^amount of inorganicr fertilizer on hand for those times 
when he needs the fertilizer to work quickly. 

Fertilizers are added to the pond in a number of ways; 

. Leaves, grass, and ariimaJI manure may be left in piles 
around the inside edges. of the pond. This is probably 
not a good way to fertilize in a hot* humid climate, _ 
where the faster decay process would result in faster 
use of oxygen. 

. hiquid manures and "sdiips" are dipped into the pond . 
around the edges or in the deepest water. 

. Powdered fertilizers (chicken manure, superphosphates) 
are broadcast {sprinkled) in a fine layer over the 
entire surface of the, pq>nd. 
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. Some fertilizers are left on platforms in thepond. 
The pi a tfonns are submerged near the surface of the 
water and confined behind a screen. 




Watch for Predatoi^^ Check the pond area for signs of snakeholest 
rat burrows, eels; and strange have entered through 

holes in an inlet screen for example. Any of these can be very 
dangerous in a fish pond, particularly to a pond con^^ or 
small fingerlings. Make sure fences which protect ponds from farm 
animals who might eat grass off tRe walls or break down the walls of 
the pond have no breaks in them. 

Not each of these things will require much time each day. But a good 
pond manager will at least check each of these items daily. 

MONTHLY MANAGEMENT 

Ponds which are managed well day by day will require little other 
treatment. However, the follbwihig things will probably require more 
careful attention every month or so: 

. Check the pond walls. Cut grass which is too long or 
plant more* if necessary. 

, Check the pond bottom. If thereis tog much buildup of 
silt and organic matter, shovel or scoop this material 
out. 
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eheck for and remove weeds or other growth which inlght be _ 
a problem at harvest time or when a net is used in the pond. 

Give.tbe walls and inlet and JLUtlet^systems an especially 
careful check for leaks and for blockage. Make sure the 
water can flow smoothly in and out of the pond, .so that 
if water heeds to be put in or taken out quickly, there 
will be no problem. 

Check the fertility and turbidity of the water. Even a 
pond well-fertilizedat the beginning may need more ferti- 
lizer after a month of operation. 

Check the fish_carefuf1y\for sighs of disease. If all has 
sone well during the montfr--the fish.have gained weight 
andtheir gills are a healthy red :cd]Qr--the chances are __ 
that all is well. But the ffsh should be checked_especially 
carefully for signs of diseas^.each month. (See *lProbl ems 
of Fish Cultured in Ponds.'') ItXdoes hot take long for a 
disease to infect ah entire pdhd\full of f^sh. 
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i Add lime if needed. If the farmer has been adding 
fertilizer and feeding his fish regularly, but the 
fish still do not seemtb be gaining weight well or 
moving in the water well, the water quality may 
heed adjusting. 



Good jriahagemerit is a key to a good fish harvest. It is impdrtant for 
the_ farmer to realize this arid to work fish mariagemerit into his 
daily schedule. Butthis is not always easy for him to db._ Iri many 
parts of the worlds farmers_]et their ariimalsmariage themselves, i .e. ^ 
find their dwii fdod^ etc; This will riot usually work with a fish 
pond. Fish caririot be put irito ponds ^ 1 eft _al one ^ arid expected to 
grow and provide food arid Iricbme. Successful fish pond bperatibri re- 
quires active attention by the fanner. 

the mariagemerit guidelines dust described apply to all fish pbrids^ 
regardless of type of fish bf stage of growth. There afei hbwevef^ 
some diffefericis betweeri itiariaging a fry or firigeflirig pbrid arid mariaging 
brood stock. So these differences should be looked at more closely 
here . 



Management bf Fry and Fingerlings 

There are several ways to get fry . If the farmer is breeding fish, 

then he will have his own source of fry to bring to the rearing ponds 
from the smaller nursery (hatching) pqnds^ If the^fanrier has a small 
backyard pond , where he raises fish from fry or finger! ings to market 
size^he either gets his young fish from a market or another farmer 
or scoops them out of natural waters. 

Wherever the young fish come from, 
it is important for a pond to 
know how ma ny fry or f 1 nger 1 1 ngs he 

is putting into his pond. If the 

owner knows how many fish are going 
into the pond he will know at har- 
vest time how many fish died (the 
mortality rate) before they were 
reac(y for harvest. This information 
can help the farmer make decisions about his mariagemerit of the pbrid. 
If ^ for example, more than half bf the fish iri a pbrid died betweeri 
the time they were put iri as fry arid the time bf harvesting for 
mafket,^ too many fish are dyirig; the farmer bught tb fi rid the reasbris 
why before he begins a gal ri. 
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Fry are very delicate and must be handled gently. Here is one way of 
cbuhtirig them: 

. Take a basin or tub of which you know .the size (59-106 liteVs) 
. Put all the fry into this basin. 

. Scoop up fry into a 2d0-g50ml measuring cup. ■ 
. Count the fry in the measuring cup by slowly and gently 

pouring the fish back into tffe basin. 
. Estimate the total number of fry in the basin by setting up ■ 

a ratio like this. - . ' . 

number of^ry in measurihg cup = volume of measuring cup 
//'number of fry in basin (total) = volume of basin 

For example, a measuring cup of 250 ml holds 100 fry. Therefore i 
it is estimated, using this formula, that a 50 1 basifi full of 
fry holds 20,680 fry. 

Here is another way of counting fry which is somewhat easier because 
it does not depend upon _^etips and ba ins of any particular size. 

Put all the fry into ah old container— an old metal garbage 
can, ah oil drum, a washtub. 

i ■ ■ 
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. Get an old milk can^ or som other smaller container, and 
make sure erie end 1s cut off. 



. Fin the smaller, ebrital her with strained watisr* 

. Mark a line on the garbage can to show the level of water 
beihg put in. 



. Fill the^ilk call and pour the water ihtd the larger can. 

: . Cpntihue to fill the smaller call and diimjD water from it into 
the larger can. 

. Count how many small cans of water it took to fill the larger 
can as high as the line drawn on the can. 

. Fill the smaller can with fry and count them carefully. 

. Estimate the number, of fry by multiplying the number of fry 
. in the milk can by the number, of cans it takes to filFthe 
large container to the line marked on it. 

.therefore, if there were 50 fry in one milk can, and it takes 
25 cans to fill the larger container to the mark, there are 
50 X 25 "or 1,250 fry. 

Fingerlihgs are easier to count than fry because they are older and 
larger. The^same kind of measuring system could be set up. But the 
containers would Save to be able to deal with the larger fish. A 
fanner who has raised^ his fihgerlings from fry should count the finger 
lingsias he sells them by* moves themTrbm a nursery pond to a rearing 
pbnd.__Theh he will knbw. hbw many survived. If a farmer started 
with 20,000 fry and had 15*000 fingerlihgs, 5,000 fry died. ButiJiis 
is a death rate bf only 25^— which is hbt a terribly high figure. 
Agairii the farmer must accejDt that some bf his fish are gbirig tb die. 



A pond owner iwhd raises fish is more likely to be able to handle fry 
successfuny. Fr^^ are Very delicate arid must be prbtectecf carefully 
from predators arid sudden. temperattire arid oxygen changes^ The fry 
hatch from their iggs In 12 to 72 hours deperidi rig upon the temperature 
arid the type of fish. The fry then live off the yolk sac which is . 
attached to thenip This sac lasts several days. But then the farmer 
must *e sure that the water provides enough fbod for the fry. 

Many pond owners feed the fry with the yolk of a hard-boiled chicken 
egg thathas been strained through acloth with water^ After a few 

days of this^ the fry can begtn to eat the jphytoplankton and the 

zpoplankton in the pond. %ke sure^that there Is always enough food 
for the fry to eat before you transfer the fry to the rearing pond. 
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For a farmer who has only^one hew pond, it is probably a better idea 
for him to start with young fingerlingSi This will: give more chance 
of success -than starting with fry. ,^ ^ 

— — 

this^is hot to say that a fanner who has only one. pond cannot start 
his fish crop from eggs, or fry. He cah. One way this can be done is 
to keep the eggs in a washtub or large container rather than a ppnd^ 
The eggs most have plehty of Oxygen^ so the water must be changed often 
Ahy uhfertilized eggs must be removed so that they do not cause in-^ 
fectiohs in the fertilized logs. Unfertilized^ eggs are white; ferti- 
lized eggs are yellowish re J. 



Keeping fry ih a smaller cohtai her is a good idea because It allows 

the farmer to better cbhtrdl the surroundings. Fry often get 

bacterial ahd furigal infections and are a favorite tai'get of birds. 
Again, the Water: must be kept rich In oxygem and food which can be 
eateh by fry. . " 

The^'cari Of eggs and fry is very difficult and -very ^mpbrtaht. A 
farmer who wishes to breed fish must certainly work to gaih experieriee 
handling delicate eggs and fry. A farmer who wants bhly a food source 
In his backyard may wish to take the easier road ahd start with 
fingerlings. " 

The size of fingerlings depends upon climate, water temperature ^ food 
g-iven^and the number of fish stocked in the pbhd. The fbTlbwihg are 
sbme average sizes and weights common ih the Philippines: 

Average Average , 

behgths Weights 

Milkfish . : ,6.57cm 2.9 grams 

Tilapia 5.33cm 5.8 grams 

5.64cm 5.6 grams 

Silver Carp ' 7.39cm 7.1 grams 

Common Garp . . 7.39cm 7.1 grams 

Fihgerlihgs may be fed supplementary food if it is necessary^ Remem- 
ber that fish usually receive supplementary food which is .about 5% - 
of their body wefght per day. .This was discussed in more detail in 
the section on preparing the pond, so there is no need to go into 
detail here. 

It probably is a ^bbd idea, however^ to noteiagaih that fanners shbjild 
proceed slowly when giving supplementary foods. Add bhly small amaUnts 
of food ahd watch the fish carefully to see how they accept it. And 
tfe most important thing is to make suretfie pbnd is producing enough 
of its bwn fbbd. " . ' . ; :, 
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If the guidel ines for management, disctissiBci earlier in this section, ; 
are followed, the fihgerlihgs should grow well. When the fish reach 
a good sizp (the size preferred in the farmer's area sortie people 
like smaller, rather "tharr larger fishj* they can be harvested and 
sold. 




Breeding is the tern Used to describe the COTplete reprodactive cycle^^o 
fishi Successful breeding depends on the health of the brood stock arid 
the ability of the fisK to spawn. Spawning describes the actual release 
of eggs and sperm by the adult fish, and the fertilization of the eggs 
by the sperm, this section gives information concerning the breeding of 
pond fish. 



Managemeril of Brood Stock 

A brood fish is a fish that has reached its full growth and is able to re- 
produce. The a§e at which this happens depends upon the kind of fishj the 
climate, the quality and amount of food. Thespecific characteristics of 
brood fish are basically the same for every fish species, in general, 
good brood fish are: 

. well -formed and unbruised ^ 

. free of parasites and disease 

. lively and active 

. a few years old, between 0.5kg and 3.0kg (depending upon species) 
. sexually mature (so they can be separated by sex) 




Other characteristics-used in choosing good brood stock are relative size 
and the large, rounded abdomen iri the female fish. 

Choosing brood std:ck of common carp is more difficult. The characteristics 
of these fish are: / 

. moderately soft body 
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. broad and fl'at lower side of belly, so that the fish 
can stand o.^ its belly 

. relatively great Body depth compared to length 

. broad. But supple, caudal peduncle 

. small head and pointed nose 

. rather large and regularly inserted scales 

. genital opening nearer to the caudal peduncle than in the 
average carp 

In general ,_tbe larger the female carp, the more eggs it:will produce. 
A carp of 45-5Qcmvcao produce Up to 31S,D0S eggs; a carp of 60-65cm pro- 
duces up to 1^507^000 eggs at one time. But older carp (5 years and up) 
will have eggs that are hbt_ as .healthy as those of younger carp (2 years 
old)^ so sizeis riot the brily_f^ctbr iricHbbsirig^good breeders. Good 
breeders usually are yburiger fish weighirig 1 tb 2 kg. 

Brood fish can be bbtairied froih natural waters by seining (nettihq) or 
trapSi from.fi sh .dealers br fishermeri^ from other pond owners, or from 
gdvernmeht fish farms. Selectmbre males than females, so that when a 
female is ready tb spawn ^ at least brie male also will be ready. 

the numbers of breeders rieeded deperids upbri the size of the brood pond. 
For example^ a carp weighing 1 kg rieeds about .Sm^ to live arid sfDawri._ 
Therefore, a brood pond of 0.5 ha (5*000 frl^)* will hbld l^DOO brbbd fish 
of an average 1 kg weight. Most brood ponds are much smaller. than this^ 
however, so the farmer ffiust calculate the number of fish to place inside. 
After some experience, the farmer will be able to 3udge the correct 
numbers for his pond quite easily. . 

After choosing the Breeders, treat them for pp^ or 
disease before placing them into the brood ponds. This treatment is done 
by placing the fish, one by one. Into a bath of 10 ppm of .potassium 
permarigariate for 1 hour, them transferring them to a bath^of 15 ppm of. 
formalin for_anbther 4 to 12 hours. These mixtures can be prepared in 
washtubs. After the fish are treated, they can be placed Into the pond. 

Of course i brbbd fish ebrai rig from a_ source which is known to Be uncon- 
tamiria ted arid free frbm disease would hot require this treatment. 
(Further irifbrmatlori bri treatirig fish for disease is found in "Problems 
of Fish in Pbrids.") 



Thebrood stock must be well cared fbr. If they are iri good healthy the 
eggs will be healthier. It 1s probably more impbrtarittb feed brbbd 
stock with supplementary foods than It is tb give supplemeritary fbbd 
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to fish at any other stage of growth. Feed.them rice bran, sdy bean 
cakes, or bther_ processed foods at arate of 5% of body weightper 
day- They should be managed carefully according to the general guide- 
lihes discussed earlier. Remember : brood stock should hot be fed for 
at least one day before they are caught for breeding, 

Hheh caught by net,- examine the brood stock carefully and handle them as 
little as possible^ -Use a cradle to handle and carry the fish from one 
pond to another. They should be carried to a spawning pond, stocked_in 
the proper manner ^ and left to spawn. After spawninghas occurred, the__ 
brood fish should be caught again and carefully carried back and released 
into their brddd pond. 

Always reftember to treat brood stockwell , and never^^ fish for 

spawning which does not show the proper stgns of ^r^^ to spawn. 

(See the following information on. spawning behavior.) 



Spawning in fish ponds is done in two ways: 

. Natural spawning — the fish are placed in ponds and left 

to spawn by themselves 

. Induced spawning ^[artificial prbpagatioh) — met fid ds used 

by man to make (induce) the fish release 
their eggs and sperm 

Both of these spawning methods have advantages and disadvantages. 

Natural Spawning , Fish who spa\l?h naturally require only a well -prepared 
brood pond.. Us^ a net to seine the pdnd__and choose good breeders. Then 
introduce them into the spawning pond. Kost fish wills^awn thefirst 
night in the new pdndi if th^ do not spawn, then leave them alone for 
a few more days. If they still do not spawn, remove them "and start 
again with sdme other breeders. 

Each fish used in pond cuUure has very definite and very different needs 
to spawn naturally in ponds. To encourage spawning, ponds pahy be pre- 
pared differently depending upon the fish. . Therefore, the best. Say to 
prepare is to understand how that fish would spawn in nature. The _ 
fpllowingdescribes the natural spawning behavior — in nature and in 
ponds — of some of the more corSribh pond fish. 

THE eOWlON CARP— Spawning in Nature 

In ehiha, coimnbn carp spawn iri the rainy seasdn when the water level and 
temperature rise at the same time. This rise 1n_temperature_and_water__ 
level is a signal to the, carp to begin maturing_sexually. When_they are 
fully mature fripe), they begin their mating behavior, which includes 
chasing each other in and dut df the plants floating on the water surface 
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Tbe farmer who sees his cdntnbri carp doing this has a good Indicator that 
his fish are ready to spawn. 

When cornmon carp are ready to spawns the female carp begins to swim in 

aHd;^dt of the plants. Shethen releases hereggs on the plant roots. 

^TRe ttiale follows her very elosily. As she releases her eggs, he releases 
his sperm (mi It) I the sperm fertilizes Earp eggs are slightly 

sticky{adhesive) and they stick bntd the plant roots just tinder the 
water surface until they hatch* Depending on the temperature of the 
water i the eggs hatch in 2 to 6 days. 




Thi hew cdfiSndh carp fry feed off of their yolk sacs for another 2 to 6 
daySi until it is absorbed, and then begin to feed on the zbbplanktbn 
in the pond water. ^ The carp cahspawn all year round in nature, as long 
as the Water temperatures stay high ^ because a carp is capable of 
breeding once every two or three months^ 
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THE eeMMeN BARP — Spawning in Ponds 

The best way to spawn cownbn earp 1ri fishponds is to try and reproduce 
the natural cdriditidris dfhigh water levels and temperature. First the 
fish are taken frdm a edbl pond and put into a pond with wanner water. 
Then the water level in the pond isiricreased. This provides the 
signal for the carp to mature sexually. When the fish mature, place 
egg col lectors i called kakabans^ in the pond^ or j Us t some water plants 
with roots that hang ddwn^i 

After the ijitroductidn of the kakabans^ the -^male fish begin td investi- 
gate the fibers. Soon the females will begin spawhihg behavidr arid the 
fish will spawn on the fibers of the kakabari. Because the eggs are. 
sticky^ they stick to the kakaban, and the entire kakabari can be lifted 
and transferred from the breeding pond to the nursery porid. 

Important: Copion carp are_omnivorbus; that is, they eat anything 
including their owifry . It is best to transfer the full kakabans to 
another pond for hatching. 



A kakaban is .a floating mat that uses a fiber like inkjuk, or beaten patm 
bark or leaves that have been shredded into long fibers. These fibers ^ 
are bunched together arid tied in the middle. The bundles are then nailed 
dbwri betweeri two 1 brig pieces of wood or bamboo and floated just under the 
water_ surface, with the ends harigi rig dbwri iritb the water. This will 
Ibbfc like the roots bf water plants to the fish. 




A KAKABAN 




A kakaban is better to use for carp breedirig than plants because it can be 
boiled and sterilized each time it isused. This will preverit any fungus 
or bacteria from attacking the riewly-lafd eggs. 
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TIbAPIA Spawning in Nature 

Tilapia spawn every month or so^ as long as tfie water is warm. The male 
begins the reproductive behavior by digging holes in the pond bottom 
or side wall about 35em across and 6cm deep. 



A dAxiined pond i komtng *c&zp^ htiti. 




the female will deposit her egss, about 75 to 200 of them^ in the nest* 
and then the male releases his milt. ^^T^ the eggs and 

the milt in her raouth, so the fertilization of the eggs actually takes 
place in the females* mouth. Tilapia often are called "mouth breeders." 

The eggs remain in the female's mouth until they hatch — 3 to 5 days. 
Then the fry stay in the female's mouth until the yolk sac is gone. 
During this time, the female does not eat. 

As the fry grow, they continue to hide in the mother's mouth when they 
are threatened. The main reason for this mbuth-breedihg is for j3rbtec- 
tidn of the ybUng fish^ since the tilapia have relatively few eggs 
compared to some other pond fish. Tilapia is also. a favorite food for 
a number of predators. Because the fry are so well taken care of by the 
mother (and even sometimes fc>y the father fishh these young fish are 
easier to raise than some other species of fry. 
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tILAPIA " Spawning in Ponds 

Tilapia spawn wellin ponds. It takes no special equipment or ponds. 
A tilapia needs only a_pbnd_wlth a loose bottom to spawn •__The spawning 
ponds can be stoefced with 25-30 females per 100m^_(l/100 ha) and about 
40-45 males. If the temperature is wara_enoughj_the_males win 
digging holes in the pond bottom immediately, and the female will be 
attracted to the hole and release her eggs. From that point, spawning 
continues as in nature. 




tilapia will also spawn in ponds that do not h^ loose bottoms. In 
these ponds, place_large-mouth_pottery Jars or wooden boxes oh their 
sides on the pond bottom; the tilapia will use these containers as nests. 

Young tilapia mature at about_3 months, when they are only 6 to 10cm 
long. They can then breed every 3 to 6 weeks, as' long as the water is 
mrm. In areas near the equator where the water is always warm* tilapia 
can breed almost continuously. 

When a fish begins to breed, his energy goes into the development of his 
reproductive organs i not into bodily growth. The main problem with 
breeding tilapia in fish pohdSi therefore^ is the rapid reproduction of 
this fish. Reproduction can be cohtrdlled by sorting the_tilapia by sex 
and placing them into separate ponds, or by producing a mqnqsex culture 
by hybrid crossing. However^ these methods can usually be done only by 
large commercial or government hatcheries where conditions are controlled. 

The problem of fast breeding in tilapia ponds can also be cohtrdlled by 
using some natural predators of tilapia in the pond. The predators. most 
often used are catflshes of the_ genus C^a^^ and, sometimes, eels like 
AmuizZjdL /jxponicaj^irid som^ other carnivorous fishes }ike -Se/t/tmwcfinx)mU 
Aj^tistus, in a ppiy?ulture_with tilapia that are reproducing. These • 
predators will eat the young fry; allowing the adult fish to continue 
N their growth by having no competition for the available food. 
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£HimE £ARP— --^SpawJiAj^ j Nature 

ehlnese carp spawn In the large rivers of Ehina when the spring rains 
cause the water levels of the river to rise. The eggs are found 
drifting down the rivers with the current^ and thej? are collected by 
fry dealers as they drift. The main requirements for hatching ehinese 
carp eggs are a sWift current and plenty of oxygen. Not much is 
known about their breeding habits in nature ^ but they are liRely to 
show ndhnal chasing. behavior andthen spawn, ItRe ebrambn carp. Most 
Chinese carp are cultured by collecting their fry and eggs from the 
rivers in the spawning season. 




The Chinese carp are all annual breeders. Good_ brood stock is chosen 
in the same way as breeders of commgn carp. Chinese carp breeders 
usually are kept in small ponds, separated b^^ sex. When they a 
sexually mature, it is quite easy to tell them apart isince the males 
will usually leak milt when handled, and develop other body changes such 
as serrations (rough edges) on thei^r fins. 




ChliiSse carp brood stock must be well cared fprj like all brood stock. 
They must be allowed to live undisturbed until time for spawning. How- 
ever, the Chinese carp fnust be induced to spawn ^(see Induced Spawning). 



blgh tad taJvp 
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INDIAN CARP " Spawning in Nature 

The Indian major carp will not spawn in standing water, so special ponds 
are built in India to providea flow of water for these fish. These 
ponds are built like barrage ponds in upland areas so that. the water 
flows through them. But these ponds are impossible to build in many 
locations, so the Indian carp often are bred by induced spawning. 

In nature, the Indian car§ spawn in rivers liRe the Chinese carp. The 
eggs are then collected and transferred to hatcfiing ponds. 




INDIAN CARP Spawning in Ponds ^ 

_ _ f_ ^ ^ ^ ■ ~ " " 

Gebd Indian carp breeders are sixually mature wfien milt comes from the 
male as It is pressed on the stomach. Ripe females have soft, rouhded 
bulging abdomens and reddish genital openings. The breeders should 
be kept separated by sex in ponds prior to the breeding season* so that 
they will readily spawn when introduced into the breeding hapas. 
Usually one female is placed into a hapa with two males to insure that 
fertilization occurs. If a farmer can place the breeding hapa into 
a source of flowing water, he may be able to Ji)reed these fish naturally. 
If not, Indian carp must be bred with induced spawning methods. 



A hapa is a rectangular box about im in depth and 1.6 - 6.5m In sur- 
face area. It can be made from mosquito netting with a mesh size of 
3mm. Hapas can be made in many sizes.. Some other dimensions of- hapas ' 
used in Indian carp culture are: 

91cm X 91cm x 183cm 
91cm X 122cm x 244cm 
91 cm X I52cm x 305cm 
9lcm X 183cm x 366cm 

Us 
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the hapa 1s held in place inside the pond with stakes of bamboo or other 
wbpd. The breeders are put inside the hapa, Kakabans are placed below 
the water surface^ and the top of the hapa is closed so that thfe 
breeders do 'not escape while mating, Afte^^ the kakabans can 

beremgved and_ taken to the nurser/ pond and the breeders released into 
the pond. Hapas can be used to spawn other fish as well. 
\ . 

THE GQUICAHI — Spawning in Nattire and Ponds 

The gqurami build nests out of plant jmaterials tb_ lay tfteireggs. the_ 
eggs hatch in about 30 hours. The fry float belly-up for 5 days until 
feeding begins, the gourami can spawn all year round in warm water 
conditions. 




this is a very ggodpond fish, and very easy to breed as long as you 
have a well-fed^brood stock, the natural food of the gourami Is soft 
leaves of plants like Colocasia and Earica . they can also be fed rice 
bran_ before_ breedi ng . ^Usually 1 6 females and 5_ males are stocked in 
ponds as small as 160m? and the eggs float until they hatch. 

Breeding in ponds is ddije by merely placing the breeders together in a 
pond where there are some marginal plants available for nest building. 
Once the fry hatch and begin to feed^ they can be stocked in nursery 
ponds i 
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Natu re a nd Ponds 



The snakeskln goyraml afid the three spot gourami build nests made of air 
bubbles so that their eggs float. The kissing gourami scatters its eggs, 
which are free-floating. 




To breed the snakeskin and three spot gourami , place, the ripe;^^^ 
a wel 1 -b)^genated pond that lias a good growth of aquatic vegetation, 
particularly ftydrilla verticil lata . These fish will continue to spawn 
as long as the water temperature stays at 26 ^'Z8^C. Hatching takes 
place, about 2 days after spawning, and the fry absorb the yolk sac 
withiri 3 to 7 



The kissing gourami spawn at 6-month intervals and spawn within 18 hours 
iSf stocking in the pond. Sgme of the eggs may be eaten by the parent 
fish, so there must always^t-^abundant vegetation in the spawning j3dnd 
to prevent this. The eggs hatch in 2 days afnd float bri_ the surface for 
3 to 4 days. The new fry eat the decaying plants and plankton in the 
pond. 

CLARIAS CATFISH — Spawning i^Nature arid Ponds 

Cl arias macrocephal us spawns durJrigthe rainy season in nests on the 
bottom of natural waterways , whi 1 e El arias batrachus spawns in horizon-, 
tal holes in the banks. Hatching takes place after 20 hours at 25 - 32^C. 
The fry are thericblleeted by hand net from the nests. There are 
2, ODD .to 15,000 fry in each nest. 



£3arias catfish will spawn paturally in ponds, 
methods may be used if necessary. 



but induced spawning 



I 
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THE TAWES Spawning in Nature and Ponds 



The tawes sbaWh in the rainy seas^^ Tawes pbhds tistially are about 
200 to 500m2 and abbot BDcra deep. The ponds shbuld be dried for 5 
days before they arefiTled^ arid the spawriers should be introduced wheri^ 
the pond is half full. Tawes rieed well -oxygenated water that has a strbrig 
current to spawn^ Hating occurs at riight; then the current shbuld be 
turned off arid the eggs spread but eyerily bn the pbrid bbttbm. The. eggs 
hatch in two to threi days. After 20 days^ the fry can withstarid the 
current^ and it should be turried bri agairi. Tawes females prbduee 
about 20,000 fry each. 



tOL0Z6 




tiETEROTIS NILOTICUS Sp a v 



This species is normally light-colored, but during the breeding season 
it changes to dark brown. The spawning of Hi^enx)ti^ nitbtiG^ in_ 
nature begins at the end of the dry season when water is very warm. 
The fish splash in the shallow water among the weeds in the ponds to 
begin their breeding behavior. Then the male builds a nest of weeds 
in water. that is 10 - 45(:m deep. The riest is made iri a depressibri 
that is IScra deep arid 60 - 100cm wide. The riest has a grass wall at 
its outer edge yyfhich keeps bther fish but bf the riest. Tb ^et iri arid 
but bf the riest^ ffeifeW^tA ruijoticm jumps over this Wall. 
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the eggs of Jf e*e^;Cia are about 3rmn In diameter, and are laid In the 
bottom of the nest and then fertilized. One of the parent 'fish Is 
always In the nest to circulate water over the eggs (to give them 
oxygen). The eggs hatch In 4 - 5 days. The fry travel In a "school" 
and stay with their parent fish for several months after hatching, 
the fry are very dellcati, and shotfld not Be handled for a while. 

/ ' • ■ 

1 ^ ■ ■ ,. ' ■ 
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ELlS — Spawning in Nature and Ponds 

the eels used in Taiwan {AnqvuJUjx japoyUca) spawn in the sea, and 
the fry (called elvers) ^swim upstream where they are collected by dealers. 
EelS' are stocked in rates of up to ZBiObOfry/ha^along with other fishes, 
arid [Tiust be fed supplementary feeds like pellets of trash fish is 
not recdninended that a beginner work wUh eels because, they must be fed 
protein and^are not very efficient converters of food. 

Eels cannot ^be bred in ponds. - . . 




MIUKFISH -^pawniWiJi Nature and Ponds • ; . 

Milkfish spavm in saltwater during the rainy season, the fry are caught ' 
along the shore tine at breeding seasQn^(wbich cbrrespdnds' to the 
rainy season) and -then trarisferrred and acelimatized to freshwater ponds. 
This is dpne for the inbst>^art in the Philippines arid -in some other 
Southeast Asian countries Tike Iriddriesia and Taiwan. 

Milfcfish eariridt be bred iri pdrids. 




STRIPED MULLET ^» Spawning^lfl-Na ture and Ponds 

— f . 

the striped mullet is a sal twater f ish^ and spawns in the sea. The 
fry are collected as they swim upstream. 

The mullet can be induced to spawn by honnbrie injection ^ but tbl^ is^ 
very difficult and certainly is not recommended for a small fish pdrid 
owner. 
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1 Spawnin g. Induced spawning means making the fish prbduce eggs 
and milt when they will not do sonaturally. Induced spawpJrig is done 
when the pond conditions cann^^^^ to encourage natural spawning, 

or when the fish are not ready to spawn When the farmer wants them to 
spawn. 

Spawning can be done by three methods: . . ' 

. hbrmdne injection 

. hdrmohe injection with stripping ' 
. stripping 

Each of these methods has advantages and disadvantages. 
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Homohz Tnjt^ctLoh. Hormone injection is the most common method of 
induced spawning, and it requires certain kinds of equipment: 

. hypbderttiie needle and syringe 

. mortar and pestle _ __ 

. salihe.sdlutidh or distilled water 

. centrifuge 

. test tubes , 

. dissecting kit 

SOLUTiON 




MORTAR + 
PESTLE 




^D!|S^GTi9N Hit 




TEST 
tUBE5 
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This technique uses the pituitary gland (tfie hypophysis) of the fish. 
This gland contains the substanceslhomibnes) that trigger the reproduc- 
tive organs of the fish to start developing. When these hormbhes are 
taken from a ripe fish and injected into a. fish that is ripe, but has 
beeji unable to spawns the injected fish will spawn, in 6 - 12 hours. 

The ripe fish must be killed to get the pi tuitai'V gland out. this must 
be done very carefully'. The gland is very small less than Itiin dn 
diameter in the cgtimon carp,_wfiich has a relativelir large pituitary, 
the pituitary gland is a round, yellowish-red organ located in the brain 
pan of the fish. Here is- the method cbrSnonly used tb take the gland 
from the^fish: .' 

. Use a mallet or. dull knife. 

. Hold the fish near the head with one hand. 

. Hit the fish abbve the eyes at the pbint where the skull begins. 

This will kill the fish. ; 

.. Make sure to hit straight and Up a little. A solid hit should 
di s_lbdge_ the skUll. 
. Slit the skin arburid the frbnt and sides of the skull, then lift 
up the tbp bf the skull and fbld it back as if it were a hinge. 
The brain is attached to the top of the skull; by folding it back, 
the underside of the brain is exposed. The pituitary gland is Ib- 
cated in the middle part of the underside of the brain. 
If located in this way* the pituitary gland is relatively easy to 
find. However, thi$ must- be done carefully. If the skin is cut too__ 
much, er the fish is handled too much, the contents of the brain will 
move and the pituitary will be hard to locate. The brain cbhtairis a 
number of fat depbsits which are yellowish and could easily be confused 
with a pituitary by someone who was not familiar with that gland.. 

Host farmers will not be interested in doing hbrmbne injection spawning. 
But ybu should be familiar with and be able to do it. S.teps^ for^ 
processing the pituitary gland and giving the injection are given below: 

. Select the fish you want to spawn and weigh them. 

. Select the fish ^hat will be killed for their glands and weigh 
them. Always matc'h the weights of th'- dbnbr and recipient 
fish. If a donor is 1 .5fcg ahd_th€ recipient is 3kg, use pitui- 
taries from two 1.5kg dbhbrs. 

:. Kill the fish, as outlined abbVe. 

Remove the jJltuitary from the fish matching weights (or use 
2 to 3mg of dried pituitary gland for every kilogram of body 
\ weight.; 

. Place the pituitary gland into the mortar.. 

Sfind the pituitary with pestle until it is a pulpy mass. 



; Wash the pituitary in to a test tube with 1 milliliter cttstilled 
water or saline sblutibn. 

. Place the jtest tubes into the centrifuge. 

. Geritrifuge the glands for 5 minutes. 

, Remove the test tubes from the centrifuge. 

. Draw up the liquid portion from the test tube into the 
hypodermic needle i leaving the pujp of the gland in the 
bottom of the test tube. 




- o . Inject the fish above the lateral line behind the 
dorsal fin, just underneath the scale. 

• Place breeders into the breeding pond. 

All of the materials used in hypbphysatibh can be fblind or made 
easily. -A simple centrifuge can be cbnstructed ' very easily from a 
hand drt^l (see next page fbr iristructibns) . If a centKifUge canrtbt 
be found br made, the fish may be injected with a whole pituary gland. 
The gland_may be drbpped into the syrillgei water added^ ana\injected 
into the fish as outlined above. The force needed to push t^e gland _ 
out through the needle will crush the gland as if it were beingxground 
with the mortar and pestle, and this will allow the hormones to be^ 
released. 

After the injection, the female fish will begin to develop her eggs 
until they are ready for fertilization by^ In some fish, it 

is necessary to inject the female twice with varying anrounts of 
pituitary extract (see Chinese carp) and the male^ once. 'After the 
Injections, the fish are treated in the same way as in natural 
spawning. 
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UAKING A CEWTRIFUGE 



Tools arid Materials: 



; ] harid drill : . 

i 1 20cm piece small wood (or bamboo) dowel rod _ _ 

2 metal cigar tubes (or' plastic, or rubber hose with clampsj 

! 2 pieces medium wire (long enough to wirid arourid the tubes 6 

or 7 times) , j,-, f\ 

. 1 piece heavy wire about 9cm long (old coat hariger will work) 

. cotton balls or pieces of soft material 

. 2 test tubes or small clean glass bottles 

. string, tape, and nylon fishirig lirie 



HEAVY WIRE 




GGILJID 

wiae 



HAND 
DRi 




METAL TUBES 



Bayx WOOD 
DOWEL 




OTTON BALL 
-^EST TUBE 



Construction Steps: 

Drill hole through drie erid of dowel rod about 1cm from the 
end. 

. Remove drill bit from drill. 

Insert dowel rod iritb drill bit hole, leaving end with newly 
. ' drilled hole at opposite end on top. 
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Insert piece of heavy wire through the hole in dowel rod. 

. Bend the ends of the wire into loops. 

. Siseure the wire on either side of the dowel rbd with tape 
to keep the wire from slipping through the dowel rod hole, 

. Wind medium wife around each cigar tube leaving about 2.5cm 
of wire free at the top of each tube. 

. Attach tubes to heavy wire by bending medium wife (left 
over from step just completed). 

. Place a small cpttdn ball in the bottom of each tube to 
cushion the test tubes. 



StJitpping. Stripping is the term given to the method of actually 
pushing eggs and sperm out of the fish and mixing them in a dish. This 
can be dangerous to the fish* niostly because the fish n be hurt by 
pressing on the belly. Stripping isespecially dangei ,o to a fish which 
is not ready to spawn. If the fish is ready to spawn5_a gentle stfpki.ig 
motion down the side of the fish towards the genital opening will be 
enough to release the eggs or sperm. 
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First the eggs are stripped into a dry dish. Then the milt is stripped 
into the same dish. Mix the eggs and milt gently with a feather. Add 
water to the dish so that fertilization can dccur^ After a few hours, 
and a few changes of water in the dish (to provide eggs with oxygen), 
transfer the fertilized eggs to the kakabans and allow them to hatch 
as normal . 

There are other variations of stripping that are worse than the one 
outlined above. One method invdlves killing the female or male, or 
both, and removing their reproductive organs and then mixing the eggs 
and sperm by hand. Not only is it necessary to kill both breeders, but 
if the eggs and sperm are not ripe (mature) and ready for fertilization 
no fry will hatch. 



BthJjppinQ voWl VnjZCtXjon. Often stripping is done after the fish have 
been injected with hormone extract. The fish are injected, and the 
eggs are allowed to develop. Then the fish are stripped into a dry 
dishi etc. Stripping with injections works fairly well. But of the 
three methods of induced spawning described here, the best is just 
to inject the fish and let them spawn by themselves in the pond. The 
fdl lowing paragraphs give directions for induced spawning of some 
important pond fish. 



INDUCED SPAWNING ^F CHINESE CAR P 



The Chinese carp must be induced to spawn by hdrmdne injection. The 
normal dosages for bighead, black, mud, and silver carp are 2 to 3iTig 
of dried pituitary or 3 fresh pituitary glands fdr every kildgram of 
female fish. That is, if the female silver carp weighs 2.5kg, 5fng of 
dry pituitary qr 6 fresh pituitary glands are needed to ripen her eggs. 
Or HCG (human chorionic gonadotropin) can be used at ddsages of 700 td 
lOOO ly (internatidnal units) per kildgram. But HCG is expensive and 
certainly ndt available to everyone. Grass carp need higher dosages 
(3 to 4mg dried pituitary oer kildgram df body weight). Inject dnly 
a fractidn (1/10 to 1/4) df the tdtal fdr the first ddse; then, fdlldw 
it with the rest of the ddse^ 6 - 24 hours later. 

After injection, put the breeders in td the breeding pond. The tempera- 
ture should be abdUt 23 - 29°C td encdurage spawning, and the oxygen 
content should be at least 4ppm. It is best to put in two males for_ 
every female. Let the fish spawn on their own; they will spawn within 
a day. Remdve the breeders after spawning. 

Hatching Chinese carp is cdmplicated. Chinese clrp eggs need a cdnstant 
supply df clean, well-dxygenated water flowing frdm the bdttdm up 
thrdUgh the eggs td stimulate hatching. Sdme types df hatching _ 
bags have beew developed for this purpose. One Rind df bag hangs from a 
rack down into the nursery Pond or a trough, and water is bubbled up by 
pipes -From the inflow pipe. These bags have an advantage in that once 
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the fry are hatched, they can easily be transferred without touching 
them at all. This is good, because Chinese carp fry are very sensitive 
to handling stress. 




After the carp spawn, the eggs are. collected by net or by draining 
thebreedihg pond, and they are placed in the .hatching bags (br_ 
shallow trays) as soon as they have hardened after ferlizatidii (1 to 
2 hours ) . The_eggs hatch i n 1-2 days dependi ng on the temperature , 
and then absorb their hoik sacs in another 3-6 days. 

fis soon as the fry absorb their yolk sacs^ they should be transferred 
in the hatching bags to nursery ponds. The nursery ponds should be 0.5 
to l.Oitj in depth and thk oxygen level should be at least 4ppm for good 
fry growth. 

The spawning of Chinese carp is a very. complicated business and is usually 
done inside carp hatcheries so that all cdnditidns can be controlled. 
In Chi na^ the carp hatcheries sell their fry to flsh ponOwners who 
then raise them to marketable size. For most farmers, common carp is 
a much easier fish to work with and is just as valuable for food as 
are Chinese carp. 



INDUCED SPAWNING OF CLARIAS CATFISH 

The djcmAM^ rmckocephaiM fishes are injected with pituitary extract at 
a rate of 13 to 26mg/kg at_25 - 32''C^ Spawning occurs within 16 hours. 
Larvae (fry) absorb the yolk sac in 5 days^ and are transferred and reared 
in ponds_dnly 18cm deep._ The_best food for fry is zooplankton, but 
after 2 to 3 weeks, trash fish may be added. They can be fed rice bran 
as well, and later on a mixture of trash fish, rice bran, and broken 
rice. In Thailand this sort of prdductldn gives yields of 97 j,000 kg/ha 
per year. CWuM catfish are used in fish ponds throughout Southeast 
Asia now, and are enjoyed for their good taste. 
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INDUEEB SPAWNING OF INDIAN CARP 

If you cahnot build a fish pond . like a barrage pond or spawn the Indian 
earp naturally in ponds * they can also be induced to spawn by hormone 
irijection but this is very difficult to do, Inducejl spawning is 
deperiderit on the dosage and the stage of maturity of the breeders. 
Breeders should be about 2 to 4 years pldj. and weigh l.S to 5.0 :kg._ . 
Females are injected twice* once with 2 to 3 mg of pituitary gland per 
kg body weight* and then* after 6 hours* with 5 to S mg/kg. Males : 
are inaected once*, at the time females get their second dose* with a 

dose that is equal to the first dose gTven_to_the females. _ After^ 

the second injection*, the fish are_placed together in br^^ 
and spawning takes pi ace within 3_ to 6 hours. _ The breeders are put 
inside the hapa* kakabans are placed below the water surface* and the 
top of the hapa is closedso thatthebree^ 

mating. After_spawning thekakabans can be removed and the breeders 
released into thepond. The eggs shoUld be transferred to deep 
hatching hapaswhere_ they will hatchin 15 to 18 hours at 27^C. 
However^ this Induced breeding does not work as well as Ehihese carp 
breedinq* so most Indian carp fry are still caught and collected 
in natural waters . 

INDUOgd SPAWNIN8 OF eOWIi OARP- 

Sqmetimes comnon carp will hot spawn in ponds* and they are injected. 
The amounts needed for common carp aredetenniried by t weight. 
Usually the common carp is injected only once with pituitary .extract 
from a fish that has the same weight as the .injected fish. The male 
is not injected. After the injection^ the fish are placed iJito the . 
breeding pond. Usually a gbpd female. breeder will weigh 1 to 2 kg. ; 
This. one large .female is placed with 1 or 2 males ^ so that the 
total weight of the males is approximately the weight of the female. 
If you have a female of 2 kg* you can use two males of ,1kg each_. 
The more males^ the greater the chance that fertilizationwlll occur. \ 

If you have a large. breeding pond* you can place about 5 or 6 large 

female fish and 10-15 males to insure that all the eggs are fertilized; 

Carp will only respond to pituitary injections from other^arp. However 
many other fish will respDndtpthepituitary gland of common carp* so 
often carp are keptjust to serve as donors of this gland in other 
induced spawning attempts. Also, carp_glands are relatively large 
and easy to find* compared to theglands of other fishes* and can be 
stored for later use by drying, freezing* or powdering. Garp glands 
can be preserved by placing them in 100% dry acetone, then cooling 
themby placing that Jar they are placed in, into an ieebath; Every 
12 hours, the acetone should be changed, for a total of four times. 
Then_thepituitaries are air-dried, and stored in an air-tight . 
container. This is called the alcohol drying method; glands preserved, 
in this way can still be used after 10 years 1 
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Harvesting Fish 



Harvesting is the collection df fish_frdm a pond for sale at market^ 
or fbr_ cooking and preservation for family Use_. Harvesting can refer . 
to cbllectihg all the fish or to taking but only some df the fish 
(this happens dfteh in tilapia pdnds having bdth ydling and adult fish). 

If the pond can be drained* harvest the fish by draining the pond into 
the catch ^basih and cdllecting th^' fish with a scdpp net. If the pond 
canndt be drained* 'drain dUt as much water as possible and use a series 
df nets td catch the fish. ; 



Types of Nets 

There are different kfnds of nets which can be used in ponds. Sq\uv necs^ 
such as the one^shown here are gill nets. Gill nets often have mesr- 
sizes from 2 -3cm; they are often used to harvest the l^argest fish in ^ 
pond and leave the smaller fish until they grow larger. 



FLOATS 






They are called g1 11 _nets because the 
fish pokes his head through the net_ 
mesh,_and is caught around the gills as 
he tries to wiggle through the net. 
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Another net used to harvest fish is the seine. A seine can cbllect all 
the fish in the pond at one time because it has smaller dpenihgs (mesh 
size) than the gill netSj and it is usually made of heavier fibers to 
hold the fish. (See the end of this section for instructions on making 
a seine. j 




Both seines and gill nets have 1 ead si nkers (weights) attached to the 
bottom ropes. These weights hold the nets at the bottom of the pond 
(so the fish cannot escape underneath the nets as they are pulled). 
Seines and gill nets also have floats attached to the top ropes to help 
the net form an enclosure: the entire pond is netted with one sweep 
of the net. 



Netting a Pond 

Let out as much water as possible. NEVER LET THE_ WATER OUT EOHPLETELY. 
As the fish have less and less water in wh1eh_tb live,. they become 
excited and use up more oxygen when there is less available. Plan on 
harvesting while thewater i^ draining out so the fishare caught before 
they are stressed^. Or^ drain the pond almost cbniplete''y ^ and then let 
water slowly trickle through while netting the fish. 
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US8NG A SEINE Place the net at one end of the pond and slowly draw 
the edges down the sides of the pond. Bring the middle of the net 
across the pond. 



When hear the other side, begin 
pulling the edges up onto the bank 
so that the^ net forms a d-shape in 
the pond. Ptill up the bottom 
rope of the net along the pond 
bottom until it breaks the water 
surface. At this point the net 
is a bag shape and will hold the 
fish in (some seines already have 
a bag woven into them). 
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Pick the fish up one by one and transfer 
clear water for later weighing and transport 



to buckets or tubs of 




OTHER HARVESTING METHODS Fish also can be harvested by other 
methods. One method Is to catch them with a hook and a lihe^ but this 
method is time-consuming. In; some parts of the world fish are harvested 
by dynamiting or poisoning the water. But these methods are dangerous 
and should never be done in a pond or any other waterway: ' dynamite 
and poisons can kill people and-o±her animals, in -additidn to fish. 
NEVER HARVEST FISH BY DYNAMiTiNS BR PBISGNING THE POND. There are 
easier. and cheaper methods than these. 

MarJ^etihg Harvested Fish 

Once fish are^ harvested, they mUst be marketed. Marketing includes the 
transportation and sale of fish. As the introduction to the manual 
pointed out, one very important thing to consider before building a 
pond is the availabil ity of a market. If a market is further away,^^ 
the farmer must have transportation to it over passable roads. If the 
market is very near, he may want^to advertise the date of his harvest 
by word-ef-mouth sd-that the people will come directly to the pond to 
buy the fish. Alsdi he may want to make an agreement with a tradesman 
at the market sd that he Is sure he has a buyer far his fish when they, 
are harvested. If there is nd market; or if the farmer .is going to use 
•all. the fish htmself, then he probably will want td preserve Sdme df the 
fish (see fish preseryatidn). 
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Transporting fresh fish to market must becarefully don fish 

are- not damaged. Usually, fish are handled in the same way they 

handled when put into the pond. If it' is not possible to^get the fish to 
warket right away, they must be preserved — either on ice for quick sale 
in a nearby market^ or salted, dried, smoked, or canned if going to a 
distant market. These methods are discussed in the next section. 

Remember: Fish spoil very quickly in warm temperatures. Sell or preserve 
the fish right after -harvesting. " ; 



After Harvest / / 

After the pond is harvested, it should be prepared for the nexk stocking 
of fish: : o J 

. Plow the bottom of the pond ^ 

. Clear but predators^ sticks^ rocks, etc. , / 

. Dry the pond bottom until the soil cracks j 

• _ . / • 

. Put lime on the pond bottom / 

■ ./ 

. Wait two weeks 7 
..Add water to the pond j 
• Check the water quality ' / 
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. Put new fish into the pond 

. Begin daily and monthly management Of' fish and ponds 
. Breed | ■■■■ uli_^, - " ' ' — - » ^ — 




i 
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MAKING A SEINE 



A seine can be made using materials found in the market. The materials 
needed are: 



. rope -.^ 
. cork floats 

, ^ead sinkers (or something heavy to help the net sink) 

• netting 

• sewing needle for nets 

the directions for making the net are as follows: 

. Tie a rope that will be used for the top and bottom lines 
between two trees. Use nylon ropejif possible^ because it 
will last longer than cotton or 



Mark each rope at 15cm intervals. Make^sure the rope is 
longer than the final net by a few meters. 

Stretch the netting until the meshes close completelyj then 
count the number of meshes in a 23cm section. Good netting 
forja general seine will have 6 to 9 meshes in a 23cm stretched 
section." 



)GTTOM ROPE 
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Use^ nylon string that is very strong. on 
a net needle. Then tie the end onto the lead line rape (to 
j^opel at the first marking. Pass the^needle through the num- 
ber of meshes counted in the 23cm section of netting. Tie the 
string on the rope at the second marking. 

Repeat the process u^til the last marking on the top rope is 
reached. ^ / , 

Pound the sinkers, or string them, onto/the bottom rope at the 
15cm intervals. Tie the ebrk floats orito the top rope ut the 
same intervals. / / 

String the bottom line onto the hettyhg in the sare way as tht 
top line. 



REMEMBER: The net must be; washed, repaired, dried in the ^i ^de. folded, 
and put away in a cool, dry place after each l-s";. a net 
which is taken care of in this way will last ri.:h longer. 
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Preserving Fish 



Fish that are not taken to the market fresh must be preserved in some way 
after harvesting^ All fish have bacteria in t^ intestines; as soon as . 
they die, these bacteria begin to multipl^^ and the process decay begins • 
So the first thing which must be done as soon as possible is to re- 
move the intestines. After this is done, go on to preserve the fish in 
the way chosen. 

There are a number of ways to preserve fish: salting and smoking are 
discussed here in some detail. 

Salting Fish 

Salting is a very old i..dthdd of preserving f1sh. Salting depends on the 
size of the fish, the species, and on the ainbLint and. quality of the 
saltused. Fish which have been salted well last a long time without 
spoil ihg. 

The most important factor in salting fish is the quality of the fish 
being salted. Use only fresh fish: fish which have been lying_arpund 
for_ hours are not good for salting. Also, use only clean equipment and 
clean fish. 

PLEASE READ THE DIRECTIONS THR0U6H eAREFUtLY BEF0RE BE6INNIN6. 
toots AND MATERIAtS 
. eiean sharp knife 

• Salt about 20fcg for each 100kg of fish . , . 
. Containers for washing fish (buckets, tubs, drums) 

• FTat working surface (table, flat stones) 

. Containers for holding waste (parts of the fish not used) 
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. Waterproof boxes or jars to hold salted fish (glass or wood; 
hot metal unless the metal is stainless steel) 

. Boards and weights (to press down the fish) 

. Slats or lines for drying the fls!; 

. Small shelter to cover fish while drying 



STEPS IN SALTING FISH 

There r^^e four major steps :_ guttihg_ahd cleaningi salting; washing and 
dryin-j to remove excess salt; and-^ finally^ air drying. 



Sat and Glean the F^sh 




,GILL5 



AMAi- VENT 
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• Gut the fish_by cutting along the belly from the gills to. 
the anal vent- 

• Remove the guts and the black membrane in the gut cavity,- 

• Cut off the head now, if preferred; it is not necessary, 

• Bleed the fip by removing the gills and all blood vessels 
after cutting open the throat. 

• Cut the fish into the right shape for salting: small fish 
may be left whole; larger fish should be split in half from 
head to tail, so that all the fish flesh will be exposed to 
the salt. • 



Salt the Fish . 

. Sprinkle a layer of salt on Lhe botloii. :i the container 
which will hold the fish; 

T" p1 ace7a~l¥y^^^ on the sal t. Do not 

let he fish lay on top of each other. 

. Cover fish with a thin layer of salt. 

• Continue to place fish, then salt, almost to the top of 
the container. 

. Place the last fish laye^ with the skin side up. Sprinkle 
with salt; the last layer must be salt. 

.. Place boards and weights dh top of the fish in the con- 
tainer to press them down. 

. Leave the fish in the container fq?; days. Add salt 
as necessary, until the fish are "struck through"— _ 
thoroughly full of salt^_ As the fish lie in the salt, the 
salt draws out all the moisture in their flesh. This 
moisture forms a solution (brine) with the salt as the 
salt dissolves, it is necessary to add more salt OJS the 
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salt is diluted in the solution. As the mbistufe is removed 
from the fish by the salt, the level of fish in the container 
—'falls. 

- Add more fish, skin side up. and also more layers of salt as 
the level of fish falls. 




Mashed Bry the Fish . 

Remove m fish from the container when they are fully 
'"saUed: The fish are proP-rly salted when they are firm 
and have a whitish salt layer on their flesh. 

. Wash the fish in clear,. el6ari,sea water or brine. 

Place the fish on a flat sl, face and press them^down^with 
• boards and weights to make them as flat as posnble before 
drying. 

Air Dry the Fi sh . 

- Dry the fish in the sun and in the air, or use heating and 
fans. Usually fish are dried outside in an area that is 
exposed to sun and wind and is very clean. 

Dry the fish under a shelter of leaves or branches for the 
' fiYst few days, so that they do hot dry too quickly. 
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. Put the fish into as much sunlight as possible, after the 
first few days. 

Lay the fish oh triangular slats or hang the fish by their 
tails from fish lines strung up between trees. 




Cover the fish if it rains. - oy mbisture at all, at this, 
stage in the salting process, will cause the fish to spoil. 

Dry the fish for about six days. 

Pack and stare the fish in waterproof containers. 



in 
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HOW TO USE SALTED FISH 

Soak salted fish in fresh water overnight. Change the water at least onee 
during this time._:The soaking removes the salt; the longer the fish is 
soaked i the more salt is remrved. After the fish has been soaked, it can 
be used in any way that fresh fish is used. 



Smoking Fish 

Smoked fish does not last as long as sal ted fish, because it must be re-_ 
frigerated, frozen, or canned if it is to be stored. Smoked fish are pre- 
pared in a smoke house which is merely a shed or a box over a fire which 
is controlled so that it produces smoke instead of flames. The fish are 

merely hung inside the smokehouse so that they are surrounded by smoke. 

It takes about six hours to smoke fish so that they can be eaten or stored. 

Smoked fish are prepared like fish for salting. After they are bled, and 
gutted, they are split from head to tail. They are then washed in freshwater 
and placed in a sal twater brine made by dissolvingjkg of salt in one liter 
of water for one hour. Then the fish are remqyed from the brine and washed 
in clean^ fresh^ water again. The fish are then drained and hung in a cool 
breezy place for about an hour. 



At this point, the fire can be 
built in the smokehouse . When 
it is smoking properly, place 
the fish on hooks and hang 
(or tie) the fish in the top 
of the smokehduse. ""Make sure 
the fish are placed securely 
so they will not fall. Watch 
the fire carefully to make 
sure it is smoking, and not 
burning^ the fish. 

After the fish are smoked for 
six hburs, they can be eaten 
immediately, or stored in jars 
(to be canned), or stored fro- 
zen or refrigerated until they 
are eaten. 

Smoked fish do not last as long as salted fish, so do hot smoke all of the 
fishi unless it will be used soon after harvesting. 
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Other Preserving Methods 

Fish can also be preserved by simple air drying, or by canning. _Air 
drying involves only cleaning and washing the fish and drying them in 
the sun and wind until they are a clear white color. Canning is a much 
more complicated process. Canning must be done very carefully: fish 
can contain many bacteria which must be killed befo^^ canning. If fish 
are canned with this bacteria stiHl in them, the fi^ spoil . People 

who eat canned_flsh which is_spqiled can become very sick. A farmer who 
wishes to csn his fish should arrange with a cahnihg factory to take part 
of his harvest and can it for him. A farmer should not try to car fish 
at home unless he has expert help. 

Often fish are preserved by freezing. Freezing requires aeohstaht^ 
supply of electrfcity which most farmers do not have. If .electricity 
is available, however, freezing is one of the easiest andsafest ways 
to preserve fish. In this method ^ the fish are glittedi cleaned ^ cut 
up (if desiredl, placed Into cdntaihers^ and put ihtd freezers. Frozen 
fish can last for a very long tine, if they are not thawed (unfrozen). 
0nee_ frozen, fish are thawed^ they must be used immediately^ or they will 
spoil. 



Spoiled Fish 

Even spoiled fish can be used although it cannot be eaten by human 
beings. Spoiled fish can_be ciit up and boiled, then dried in the sun or 
cooked in an oven until it is very flaky. Once this is done, grind the 
fish into a powder and mix it with powders of plants: this makes a very 
nutritious^food ior-fl^^ can be used as a powder, 

or it can be mixed with something to make it stick tbgetHSr sb^^^ 
powder can be pressed into pellets for fish. 

Spoiled fish, and evo-^ the guts of fish that have been used in some other 
way, are called "trash" fish- The powder Is called "fish meal." Fish 
meal is usedto feed fingerlings dr even brood stock. Fish meal is one 
of the best fish fddds for pond fish. 
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Problems of Fish m Ponds 



Fish cultured in_ppnds can have problemsr^^t^^ can be stressed by a 
lack of oxygen; they can be_ eaten by predators; th^ by 
parasites. These problems and some solutions to these problems are 
discussed in this section. 



Diseases 

Diseases, of pond fish are caused by fungi, bacteria, protozoans, worms, 
and crustaceans^ Usually diseases eah be controlled by proper pond 
management, which includes draining thepohd, drying it, and limingit 
periodically, and also by preventing wild fish or uhfiltered water from 
entering the pond. Some diseases are fatal, but many can be cbhtrblled 
by treating the pond or the fish with-ehemieals^^ 

Some diseases attack fish in pbhds because sortie other factor is causing 
stress: dvercrbwdihg, low oxygen levels^ or hot enough food. All of 
these conditions weaken thg fish so th^ can get diseases more easily. 

The farmer must watch his fish for signs of stress and disease, Any. 

change in norrrial behavior m?}? be a sign of disease;, fpr_example,_gasping 
sit the surface for air, rubbing the_ body or head against the sides of 
the pond, or ragged_firs and sores_gn the body. Something is wrong when 
a fish population stops eating suddenly. So the farmer must check the 
fish often (see "Management"'), especially in very hot weather. 



FUNGAt DISEASES These diseases are caused by fungi. 

Gill Rot. This is_a disease caUsed by the filamentous fungus, BJ^nchio- 
mfcez ^angu^rU^. This disease is first noticed by a red spotting on the_ 
gills;. Later, the gills _becbme_grey1sh-white and stop worlcing. When the 
gills stop working, the fish suffocate and die. Gill rot is most common 
during the hbt part bf the year and is sometimes associated with large 
amduhts bf dung and a '"bloom" of plankton. 
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Treatment: Remdv^ dead f1sh. from the pond; the remaining fish 
Will probably recover, brain the pond and dry the 
j bottom. Treat the pond with guickl'ime or copper 

1 . sulphate to kip 1 the fungus spores v _ Fill the pond 

again. Add prick! ime every few weeks until there 
- is no more sigp of; the disease. 

; ■ 1 - 




Saprblegnia , This fungus is often associated with Gill Rpt^ It attacks 
weakened places (e.g.* bruises from handling) on fish. Since it hits 
already weakened fish ^ Sap^oZ^^shAji attacks fish already trying to^f^ 
other diseases. . 5apAo&§n^ TDdks_l ike fuzzy, white cotton wool and is 
often in tufts on the body of the fish. - SapKotzQvUn by itself can kill 
eggs and fry^ but does not kill adult fish. Indian carp. are very sus- 
ceptible to this disease, and common carp eggs are attacked frequently. 

Treatment: Use the same treatment as outlined for Gill Rot.- 



BACTERJAt DISEASES These are caused by parasites which are 
actually bacteria. 

Furuhculosis . This is the most Important bacterial disease. This di- 

sease causes ulcers brabcesses In muscle tissue. It thenbreaks through 
the skin, and , .eventual ly* becomes a site for fungus infections, like 
Sap/to^eg>Ua. This disease attacks in the spring, and is most often found 
in more temperate species * like trodt. 

treatment: Drain the pond and treat it with slaked lime. 

Disinfect every tool used in the pond (nets, 
feeding rings, etc.)* 
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infectious Dropsy , This is caused tfy the bacteHum, p4eaHomona6 panci^;, 
Tfi.e symptoms at-e a svvelUhg of the fishes L belly with water, tiicers dh 
the siclh, lengthening of the fins* and deformation of the backbone, 

\ ^- - _ " - . 

V Treatment: Prevent diseased fish from entering the pond, ^ 
\ Bury and burn the dead fish. 

£ol umnaris; : : thi s is another bacterial disease which causes discolored 
patches. on the body* Toss of scales, and, often, death. This disease 
can look like a fungal dir se, but it is not. If possible, It should 
be examined under the it>icrdscope for positive' identification. It is 
caused \by the bacteria Chond^o^^^ and CyZophagd cjoZxmnci^U^ 

and is,bften associated with low oxygen levels. 

Treatment: Give fish a feed which has terramycin in it. If 
\ it is very bad, place each infected fish in a dip 

(bath) of copper sulfate (2 minutes in a solution 
of 1 to 2^000) or a dip of malachite green [VQ to 
30 seconds in a solution of 1 to 15,000). Treat 
the pond with 1 ppm of copper sulfate. 




Ichthyophthlrius rtiultifilis . This is the worst protozoan disease. The 
''ieh" disease is caused by a ciliate which forms white spots or pimples 
on the skin and fins of the fish. Each parasite produces thousands of 
spores i which can then infect other fish in the poild. 
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Treatment: Drain the pond, and lime it. Or treat/the fish 
with chemicals as follows: / 



Formal in 2dd-25dppm daily bath 5 

IBppm in pond 

Malachite green 1.25ppm daily bath/3d minutes 

d.Bppm in pond 

Methylene blue 2ppm daily bath 

Acriflavin IGppm 3^26 daily baths 

Salt 7,000ppm several daily baths 



Cp^tJ^ and Trichodina , These are two other eiliate diseases. They are 
caused by microscopic organisms which attack the skin of fish and cause 
lesions. Tilapia, th^ very resistant fish, are attacked by the T/iLchod^yia 
protozoan. ' 




these ciliates cannot be seen by the naked eye, but the lesions and sores ^ 
that they cause can be seen by looking closely at the fish. 

Treatment: Add 3ppm of potassium permanganate tO; pond. Or dip 
the fish in baths of 5 to 10% sodiumchloride (salt) 
for 5 to 20 minutes dally for up to, one week. 

CRUSTACEAN PARASITES 

Lerhea . The anchor worm is the most common disease of this type (a cbpepod) 
This v/orm attacks the' grills or any other part of the body. It burrows _intb 
the fish, leaving its' two egg cases protruding oh 'ftside of the fish. 
Lew-erc causes red sores, and makes the fish thin s eir market 

va'iue is much lower. - 
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LERNEA 

Treatment: Add castor oil in a thin film over the surface of 
c the pond,' Treat fish infected with young Le^nea 
in. aformalin bathy or remove /each parasite by hand, 

- — -■ 



AR(5-ULU>S 




lus , A^guZiu is the fish IdUse^ It is a flat* p1nk1sh-red disc 
thit clings to the skinj finss mouth, orgills . It sucks blood with 
a piercing organs which also Injects poisons. Youn^ fish may die. 



Treatment: Drain and lime the pond. Or place the fish 

In a_ bath of 3 to 5%. salt, or^25dppm of forma- 
lin for 1 hour. 



WORM PARASITES Most of these are external parasites, 



logyrtis . This parasite attacks the gills of young fish. The fish 
are expbled to this worm when they Ere between 2 and Scm long. 

Treatment: Manage the pond well §p that f1ngerl,1ngs 
^ grow rapidly past the s,tage when they* are 

susceptible to Vac^logffAm. - - 

rodactyl us . This parasite burrows Into the blood vessels of fish 
tlirough the skin, causing the fish to appear reddish wtth sores. This 
worm can cause fish to die from emaciation. w ^ 
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Treatment: Treat ponds with 5ppm fbrmal in. Treat. fish 
individuany in a bath of 25ppm formalin. 



Bothridcephalus gdwkongensis . This is the tapeworm which often attacks 
the ehihese carp^ especial'ly grass carp. ^ It is difficult to treat-this 
worm; it is found in the fishes intestines. 




"SECT ED 
TAFEW0RN1 INFESTATION 



Genera! Treatments 

Farmers often will have trouble finding the proper^ chemicals for treating 
their ponds or deciding which disease the fish have and which treatment 
to give. Bere are some general treatments: any of these treatnients will 
help an infected pond. 



Baths: Potassium permanganate 
Salt 

Copper sulfate 
Formalin 
Malachite green 



4p^;i 
3-5% 

SOdppm for 1-2 minutes 
250ppm for 1 hour 
67ppm for 18-36 seconds 



Or the farmer can use unslaked lime directly in the pond. 

Some pond owners always treat hew brood stocR with a bhe-hour bath in 
lOppm of potassium permahgahate, and then tv t.hsfer the fish to a bath of 
l5ppm of formalin for 4 to 12 hours. This nsures jthat no parasites Will 
be introduced into the pond with the <brdbd stock. 



Qther Problems 

ether problems are causetl by deficiency or environmental factors. % 

Deficiency problems appear because the fish :are missing jme factor they ^ 
heed to grow and be healthy. The missing factor can be a lack of essential 
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elements like vitamins or minerals , This lack is difficul detect 
until a problem exists. So the only way to prevent this k f de- 
ficiency is to be sure the fish are eating the right kinds oi rood. 

Environmental prj^blems are caused by some change in the pond environ- 
ment which place's a stress on the fish, such as a rapid change in water 
temperature or an increase in pond water acidity.' These are not disecses 
but problems of fish in ponds whichcan be controlled by watching the 
water and soil quality of the fish pond, and by preventing any rapid 
changes from dccurririg. 




Pre p s 

Other problems occur in fish pdndf ic] ^ther animals eat the fish^ 
Frogs, snakes^ and birds eat young fish und must be kept out of ponds. 
The worst predators ^^df course^ are carnivore, fishes, like th^^ 
CtaJtla^ catfishes. Prevent these fish from eriering the ponds 
screening the water inTet. 

in any pond, all unwanted (trash) fish and predators must be removed 
before stocking the pohd.__If the pond can be emptied, simply drain the 
•pond, plow and dry the bottom, etc. If the pond cannot be drained, seine 
the pond as completely_as possible. However, many fish escape the net by 
staying at the edges of the pond. The best way to get rid of the 
predators is to poison the pond water in a pond which cannot be drained. 



USING PpiSbN The most cbniribh poison for use in fish ponds is rotenone. 
Rotenqne can_be purchased — as a liquid or powder — or it can be gotten 

from the roots of-the-derr^is-plarit.---Td^m^ , co.U_ec t derr i s 

roots and pound them until a milky-white fluid can be squeezed out. This 
fluid contains rotehone. Apply_dne kildgram df derris root for every 
hectare of pond surfaeeLarea. If using powdered rotengne, .use only 0.05 
kg/ha. The powder should be dissolved in water and dipped into the pond 
f^rom buckets. 

Other poisons used in fish ponds are quicklime^ teaseed cake^^^ 

seed cake, tobacco waste ^ and powdered croton seed. These are some 
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applieatibri rates: 



Teaseed Cake : 



Quickl ime .: 



Camel ia Seed Cake : 
Powdered Croton 



160 kg/ha 
150 kg/ha 

50 to 200 kg/ha, depending on deptl 



Seed : 
Tobacco Waste : 



50 to 200 kg/ha, depending on depth 
150 to 200 kg/ha 



Most of these natural poisons wil 1 degrade (break down) and disappear 
frow the water in 7 to 12 days. After this period, seine the pond 
again. If no live fish are caught, stock the pond.. 

There are many chemicals which can be used to poison predators in fish 
ponds. However, many of them stay in the ground too long. Others are 
dangerous. One of the chemical s which can be used safely is saponin, 
which is a component of teaseed cake. Apply a dose of 6.5 ppm in the 
pond. 

In TOSt places, there are fishermen and farmers who know of somf local 
olant which causes fish to die. For example, in India 1 arge. ponds 
that cannot ba drained are obisoned with Mah. :a oil cake . (Mafiaca . 
tatif/cJ^^ca, syn. B(U6lj latlf^dUjz) , applied at a rate of ISO to. 250 ppm 
(150B to 2500 kg/hu p^r meter of water depth 1. This plant. poison 
■^eaks down in 10 to 20 days. These types of pdisdh are al 1 better 
sources of poison than are chemicals.. Many times, when there is a 
tree that overhangs a pond, _fi sh wil 1 be killed v/hen the tree leaves 
drop into _the pond. . Watch for plants which dd tfn's^ and use them in ponds 
instead of poisons in a chemical fdrm'. 



'JT^ NOT USE CHEMICALS LIKE ENDRIN, DIELDRIN, AND DDT IN PONDS:. THEY CAN 
LV<T IN THE GROUND FOR YEARS, AND LATER, KILL ALL THE POND FISH. NEVER 
L'S; POISONS WITHOUT FIRST CHECKING WHETHER THEY CAN BE USED IN PONDS. 
30ME POISONS KILL OTHER ANIMALS AND HUMAN BEINGS, AS WELL. AS FISH. 
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SUPrtMARY: FISH DISEASES & TREATMENTS 



TREATMEWr 



VISEASE 
Gill Rot 

Saprolegnia 

Furunculosis 

Infectious Dropsy 

CoU:i"^raris 

Ich 



Cbstiasl^, and 
Trichodiniasis 



Anchor Worm 
Fish Louse 

Nematodes 
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VISEASE (3RGAVTSM 



Sapmtzgyua 



Cutvpk^a colmnaJiu • 



Quickiinie 

Gdpper Sul Pate 

Quicklirile 
Copper Sulfate 

Slaked lime in 
Drained Pond 

Burn or Bury Dead Fish 

Copper Sulfate Ippm 



Formalin ISppm. .. 
Malachite dreeh 0.5ppm 



IM BATES 



CoUla and T^io.l^ :n. P' i:assiuni Perman- 

janate 3ppni 

l^jVcn Castor Oil 

Vamjtogtjm and Cr^Kod(idgiu6 Formalin 5ppni 



Copper. Sulfate SOOppm 
_ for 2 mhutes 
Halachlte. Green £7ppni 
for 10-30 seconds 

Formalin 20a-25(3ppni 
Malachite Green 1.25pM 
Methylene Bl^ue 2pr>m 
Salt^JdOdppm 
Acrif'lavin lOppm 

Salt 5-16% for 5-1 Q 
minutes daily 

Formalin ' 

Salt 3"5%_._ .. . 
Formalin 250ppm for 1 . 

Formalin 25ppm 
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Other Methods of Fis 



yature 



Fish culture in ponds is the primary method of freshwater fish culture, 
pwever* th^rs are other methrjos of fish culture used in places where 
ponds are not possible. * 



Fish Culture in Dams and Reservoirs ^ 

Water contained by dams and reservoirs is sometimes used for fish culture. 
These waters can be s toe ked With^fr the adults are later 

harvested with -nets. Raising fish in these waters is more difficult 
than in ponds because these waters '-^nhbt be drainedjand the predators 
cannot Be removed. Also, it i Dssible to feed, fertilize, or 
poison the water, so na^Mr;^' ; utnc.;bs must provide enough fish food. 
But if there is ho otfr- atsr source available, culture in dams and 
reservoirs can work. 



Culturing fish in_ 
waters held by dams 
and reservoirs can 

be done more easily 

^■^ the fish are placed 
in fish cages and 
pens .These structures 
confine the fish to a 
certain place and g"»ve 
niore control 
fish. 
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In Cages 

In many parts of the world, the only water available is flowing water 
or large bodies of water where it is not possible to divert the water 
into a pond. In these waters. It is possible to grow fish in small 
cages. Cage culture can also be practiced in areas like swamps where 
there is water. not being used for any other purpose. 

Cages can be rectangular boxes bamboo cylinders, or anything that 
can be floated in a water euvr.^nt so that the water passes through. 




In additich to bamboo^ cages can be made out of such materials as wire 
screen, _nylpn mesh, and wood. All cages must be anchored so that they 
do hot float away. 

Cage culture -is used in_some countries in very fertile waters (pollc 
from sewage) with very good results. Fish in cages usually get tneir 
food from the water as it floats past thf,^ stationary cage, but in some 
cases, the c&ged fish are fed pellets of food daily. 
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Fast flowing water is best for cage culture, i^'^ che wjier is not iiowi :o 
very fast^ problems such as oxygen lack and comrrtH^cn for fooc can 
occur. These can be big problems in cages because t'^ire are usually more 
fish placed in the_ small area of the cage than wo'.ld ormally be in the 
same area in the pond. ~^ 

Cage culture is still experimental, but in ideal edoc^nibns, good growth 
rates have been shown by fish that were grown in cages and given extra food. 




Cages also are used inside ponds 
for holding fish between harvest 
and the time they are sold. 
And, sbmGtimes, cages are used 
as breeding tanks— like hapas. 
Cages are ^''so used to cnrry 
fish caught in rivers te market, 
strapped alongside a bc/^t. 




In Pens - 

Fish can also be cultured in pensihside lakes or offshore areas. Fish 
culture in pens has been done in Israel. and Scotland for years, and is 
now being done in some Asian countries. Pens are constructed of bam- 
Boo or wooden poles that are forced down intothe lake nr shore bottom. 
Then nets are strung from pole to pole to form an enclosure. The nets_ 
are anchored into the lake bottom with weights or sinkers, and the fish 
are placed inside the pen for culture. Fish grown in pens can be 
controlled a little better than fish in cages because pens ^are larger^ 
(fish pens can be comparable in size to regular fish ponds) ar.d provide 
rndre area and more food. 
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Gmr^m FJSR PEN 




^^i^_£ens_pT^ced in fertile (productive) lakes have very good growth 
[rates. In a fish pen placed In a major lake in the Philippines, silver 
! carp stocked at 7 grams gained an average' of 4 grams a day in a 52-day 
I growing season. 

/ ' \ " ■ 

' Fish pens have many good points: they require no extra feeding of fish, 
no fertilization, and very little maihtehanee (although a lot of care 
is given to the nets). The fish are stocked and harvested later at the 
end of their growing season^ Fish pens can work itr areas wher<3 the 
water is not very productive, but in these areas, the fish must be ted 
supplementary foods. Feeding rings are used so th.;- food will stay in 
the pen and nbt flbat but intb the water. Fish i.; pens ar*^ Usually 
harvested by gill nets; seines also may be u.^ed. 




SWEVIEW Of 
OfFSHO^ fISH PEW 



^STAKES 0RVVB6-HTS 



FINE hESH NET 



There are some disadvantages tb pens: 



Pens_are expensive tb ivullf^. The netting used must be rylbn 
or plastic sb it. dbes not rot^ aria (idles i.iust be treated 
sb they db r;ot feero:-!;? •^iterlogged a^nd rot. In the Philippines^ 
It.,'^ i>*^uS abcu • $1 -'l^i'B (I'.S.) to build a one hectare pen, uring 
fiylbn nettiritj arid be:; 'boo poles. Ihlj:_ 1s_comy::.rable_tg the 
cost of a bne-!iectar^-: f ish poncl^ but a pen cc ; be destroyed 
by a big storm c 



a p //«r-' win not be destroyed. 
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. A fish pen dhly lasts three to five years in the water. 

. Fish pens are usually built, in the shallow areas 
lake* where they use space many fish need to feed and 
spawn. The pens, therefore, reduce the natural pro- 
duction in some lakes. 

. Fishermen must go further out into the water to fish when 
pens are in the shallow areas. 

Fish pens can also be Built like fish cages they float. Floating 

fish pens are use^^l most for marine fish resf . ^ ^ .todies; they also can 
be used in lakes. Floating fish pens can be : dll as one hectare 
in size, or as large as 10 hectares. They are not destroyed by jstorms 
as easily as pens anchored to the bottom, and they can. be moved from 
one site to another. 

Fish pens may have an increasingly important role in future fish culture 
activities around the world. 



In Rice Paddies 



Th-^s manual has already mentioned the practice of cdl taring fish in 
fields with rice. ...Here, is further, brief mention cf that subject. 




The farmer digs deep trenches all along the dikes of the p^ddy. He then 
floods the field and plants the rice. After the rice has .grown to 
- a height of 5cm or so, fish can be placed into the paddy ..fie] d . 

Th1s_culture metnod can be used only with fish that are resistant ^to 

tow oxygen levels and are.not herbivores - herbivores might t the young 

ripe plants. eiariSs^ catfishes are good fish to- culture in rioe 

paddies because they have accessory breathing organs which help them to 




s 
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breathe e^ 
very low. 



when the paddy gets dry and the water in the trenches gets 



After t' r . is harvested, the fish are caught in hand nets and r.dlu. 
This not real ly a cul ture of flsh^ but a cul tu of rice with )iom 
fish added. It can be an ecsy way for a farmer who has no extra ^t^:d on 
whic" to bji1d fish ponds to increase the total production of his land. 



181 



Glossary 

dccMmaiz - to Become adjusted to a change from the norma! environment' 
(also acdUjfnatizz) . 

acx^ - a substance that can dissolve in^water and is sour or bitter 
in taste, and turns' litmus paper from blue to red. 

^ _ ' _ * ' '■ 

adki^Zvc - a-^sticfcy substance; sticking or sticky to something else, 

aQAM.iA:on - adding oxygen to water by spraying or bubbling air through 
the water. 

aiqat - small or large water plants from five classes plants. 
alballyiUAj - the ability to combine with an acid to - ::vm a. salt. 
aqtio^cuZluA.^ * the cultivation of animal and vegetab':. iife in v^ater, 
oAcn - the length times the width of a piece of Ian ' or other surface. 



fcdc> m-^rUh^ - forcing water in the oppqslte direction from itV 
normal "^'low. 

ba/ib^^rc - sensitive organs that hanQ down on the sides of the mouth 
of cer' =^;'r •f'ishes. 

battc - -i' v forming elements (alkaline on reaction), 

btoqm - a very good growth of algae in a pond ttiat has a strong green 
color. 

boitdin iztd^ - fish that, feed dh bottom organisms (organisms that 
live in mud on t pond bottom)./ 

b^^eeticng - the cycle of reproduction in animals. ^ 

bhA.m ^ water that is saturated with common salt, or the water from 
a salt water body (the ocean). ' ' s 



bkood poiuU - ponds where the fish used for Breeding are keot. 

b>wdcl 6tock - the fish used for breeding in fish ponds., 

/ 

0 

cage. - an enclosure to hold fish in the water. 



mpiivttg - the state of bsipq held in a confined : pi are :(fish in 
ponds are captive). 

cajtrdvoA^ - an organism that eats anijnal products. ' . 



. laj) 



ERIC 



182 



ERIC 



caithA-idQt - the Jnachine that uses centrifugal force to separate 
materials of different densities. 



compttz - to fight for something against sdmebhe or things 
cu'}i\Xccm.mYd. - something that makes something else impure; a pcllutaht. 



CDope^^^L^ve - an organization of people that are >*o*"kf* together for 
a .common purpose. 



dam - the v/all of a fish pond. 

dzb/u£ - rubbish, qarbage,i anything that is not supposed to be in a 
certain area (pond). / 

- - ■ ■ - - -I - - 

dm&^y - the numberbf fish in a pond, • 

dikz the, wall of a fish pond. - , . 

dyiveAAioh cMnneZ - a ditch that takes water from a stream or river 
to a fish j3Dnd. t 

e^tvcitijon - the height oi; land. 

txctlC' ipc^A^ - fish culitured in ponds that are not native to tHe.ate£i^ 
{^mtiJUXjy - being very pr!oductiye, 

IznXitLzQA - anything addi^d to water or soil to mak*? it more productive. 



i^ngmi^ng - a fish that ,is afaoMt as long as a man's finger (6-lOcrn) 



^jUhajhbJA.z - the breeding and cultivation of fish in ponds'. 

. \ _____ ■ \ __ ___. 

{^ky - fish that have just| hatched until they reach fingerling sir^ 

QZYtyifyxZj^ - reproductive organs. \ 

QtyvutaX ope>ti«^ - ^the bpeiirig bh the fishes* body vhere the eggs o; ^ 
spi5rm ari5, released. 

gJIZi - the part of a f is i that allows it to breathe in the water. 

qhavity - the' tendency of things to fall downwat^ds towards the- center 
of the earth. 

/utpa - the mesh enclosure] in pcn^s wher(^ fish can be spawned, 
hmblOOA^ - >n organism that e^ts only plants and plant products. 
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hijpophtj^aJUo'n - hormone* injection to induce breeding of fish. 
,:hypdphy6^6 - the pitui tary gland. 

homcn^ - components that are secreted by glands of t'lP body to* cause . 
certain changes in the body's funtipns, 

impvmmbtz - a substance that noth'ing can leak thru: 

^ndaczd jparcn^ng - causing a fish j:o" spawn by injecting it with hcrmbhes 



7 

:^>z^orfucerf y^pzciz^ - fish not native to an area that are used in fish; 
ponds of tne^area. ' . 

ji- _ _. * . • . 

kakaban -.aftiegg collector. 

1 

mo/UaZvtLj Kate, - the rate of death. 

fvatLiAoZ load - food that a fish eats in nature. / 

Hxcfic - wh^t an organism does; its job in the community. j 

YuxXAXtnt - ari ingredient of food that is healthful. / ^ 

omruxoKt - an organism (like man)-Jhat can eat both plants and animals. 

opmciiti^ - the gill- covering. 

cxgQdn - a gas. that is neCH^vary for all life. 

- enclosures for fish culture on large^^iiodies of water. 



pky^opijankton - tiny green or brown plants that are microscopic, 
free-floating in water, that are used as food by fish. 

photon yntht^iii - the process on which grisen plants produce food for 
themselves and releasis oxygen into the Water. 

pJUttutMy.gi^^ - the .glani that releases hdrmdnes controlling the ; 
reprcductive'cycJe in animals (like fish). 

plankton - the tiny plants and animals that grow in ponds that are 
:eaten by fish. ^ ! 

. I . 

ponrf^ - any enclosure pat holds water so , that fish can be grown 
inside it. 'J 

pJtzdaXoru - animals that prey on other^ animals. / 

pKodactlvAXy - ability to grow food in a pond, whether it is plankton 
or fish. 

^ 1B2 
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kzpkcBucMcn - prddueihg offspring, 
kzipihation - breathing, 

6^AJaxtcori& - rough edges, like on a fishes' fin, 
ilopt - the slant of land. 

6pawrung - the release and fertilization of eggs and spei^m. 

6iAm - any change that is not normal in the envirdnrtlent^that creates 
problems. 

4i^^ iJi5(t_ - fish not wanted in the pond, or fish that nre too smalT to 
eat or spoiled fish. 

wat^/^lgtvt - impermeable. 

zooptoinkXon - small animals in ponds that can be seen with the naked eye. 
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MEASUREMENTS USED IN THIS MANUAL 



1 gram 
1 kilogram (kg) 
1 mg/1 ". 
1 liter (1) 
1 inch (in) 
1 foot (ft) 
1 meter (m) 
1 are 

1 hectare (ha) 
° Centigrade (C)' 
S Fahrenheit (F) 



100G mini grams (nig) ' ;. 

1000 gm = '2.2 pounds (lb) 

1 part per million^ (ppm) • 

1000 milliliters (mV) = 0.25 gallons (gals) 

2.54 centimeters (cm) 

30.5 cm 

100 cm = 1000 millimeters (mm)\= 39*37 inches 

100 square meters (m^) 

10,000 m^ - lOO ares = 2.5 acres 

5/9 X (°F - 32) 

(9/5 X oe) + 32 
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Tcihihyoplitki^iM muZHiitU _t p._157_- 168 
Inlet, water -,p, 2D - 21 , 55, 69 - 70 
Inorganic fertilizers -_p. 99- 100 
Induced spawning - p. 141 - 148 



Kakaban - p. 132 
Key - p. 75 - 76 

Kissing gourami - p. 40, 49, 138 

Labzo Aohita - p. 40 -45 
.Lateral line - p. 34 
te^nefe - p. 168 - 169 
tevee -:p. 54 
Level - p,_56 _: 
Lime - p. 79-80 
Limestone - p: 80 __ 
Litmus paper - p. 89 ^ 



Maghesium - p. 90_ 





Marketirtg - p. 152 - JJ: 



Monthly - p. 121 




293 



EKLC 



195 



Milkflsh - P-. 3§, 49. 50, 140 
Monk - p. 65 - 69„ 
MohbeultUre - p. 26 - 28 . . 
Mbhosex culture - p. 30 - 31 
' Mortality rate - p. 125 
Mrigal - p. 39, 46 
Mud carp p. 40^ 44 
MugZZ tzphaZab - p. 40, 51 
- Mullet - p. 40, 51, 140 

Uytophcuiyngodon pice.iia - p. 40, 44 

Nets - p. 149 /. 
Nutrients - p. 3. 16 - 17, 92 - 93 . 
Number of ponds - p. 23 

Operculum - p. 34 " ' 

Organic fertilizers - p. ~95 - 95 

Optimum temperatures - p. 81 

diphAonemm gommy - p . 40 , 45 - 47 
" Overflow channels - p. 20 - 21 

Oxidation - p. 85 * ■ ; 

. Oxygen - p. "14, 19, 83-88 • 

- / 

Paddy cul ttire' - p. 179 
^ Parallel ponds - p. 22 - 23 r ^ 

Peetbral fins - p._33 
Pelvicfiris - p. 33 
Pen Gulture = p. 177 - 179 

pH « p. 89 . ^ " V . 

Phosphates - p. 99 - 100 : . 
Photosynthesis - p. 84 

Phytoplankton - d. 84 " 
Pituitary gland - p. 142 /; 
Plankton - p. 25, 36, 83 - 84 

Planning - p. 11 ^ 52 _ 

Polyculture --p. 28 - 30, 45, 108 
Poison - p. 171 , 
Rond bottom - p. 59 

Pond preparatibo_- p. 79 . ^ . I 

Pond site - p. 58 ___ .... 
Predators - p,. 19, 121, 171 - 172 - 
Preservation - p. 157 
jrbteitL-^pv^ — : 
--''n^rotb^dan diseases r 

mdommM puncta^ - P . 1 67 .:<' 

VuntiM gori^onota&- p, 47 (also P. javardam) 

Quicklime - p. 80 . _ 

Respiration - p. .83 
Rivaldl valve - p. 61-62 
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Rohu - 15. 40, 45 
;- Rosary ponds - p. 22 
Rdn-off - p. 13 

Salting - p. 157 - 162 
^.SaphjaZzQYUJX. - p. 166 
^'Sealing pOnd - p. 77 - 78 

Seecfeii disc - p. 91 

Seines - p. 150 - 151 , 155 - 156 

S(2AAandcM.omia fwbmtuz - p. 166 
Silt - p. 74 
Si nation tank - p. 74 
Silver carp - p. 2, 29, 40, 43 
Siphon - 61 
Site selection - p. 11 - 13 
Size of ponds - p. 23 - 25 
Slope - p^ 17 - 18, 55 - 59^^77___: — 
Sluice - p^20^^^64.,^L_6S— - 

"Snakeskin gooratni - p. 40^ 49, 138 
Soft water - p^- 15^ 74 
Soil - p. 15, 74 
Spawning - p. 130 

Induced - p. 13Q. 141 - 146 

HatUral - p. 130 - 140 - - 

Spoiled fish - p. 163 
Springs - p: 13 
Stocking - p. 1 07, 109 - 114 

Density - p. 107 

Rates - p^ 1 08 ' V 
Strippijig - p. 145 - 146 

Superatut^atibh - p. 99 - 100 , 
Surveying - p. 55 

Tawes - p. 39, 47, 48, 13? 
Temperature - p. 81 
Threespot gburami - p. 40, 49, 138 
" Tilapia - p. 2. 29 -' 31 , 40 - 43, 109, 119, 133 - 134 
TjUboLpJia. macMctuA - p: 40 
TZZufUja. mzZa.h6pZe.vm. - p . 40 
ZiZufxia. moi^dinbtta. - p. 2, 40, 42 
TUapld. nitdUc.a - p. 2, 40, 42 
-Topography - p. 17 

Trash fish - p. 163 . ^ 

TAtthodcna. p. 168 __ • 

michoptmui p&ctomxJUi - p. 40, 49^ 
. T/LtchopimJiS tAA-chopizhM - p. 40 ^ 49 

Turbidity. - p. 25, 90 - 92 
• Turn-down pipe - p. 62 ' • 
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Malls - p. 19, 54, 74 
Water quality - p. 14 
Water supply - p. 13 
Worm parasites - p. 169 
Wells - p. 14 

Yolk sac - p. 36 

Zooplankton - p. 84 
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Since 1961 when the Peace Corps was created, more than.SO.OOO.U.S. citizens have sei^ 
as Volunteers in diveloplnc cburitfleS. living. . and^worklng . among . the_ people of the Third 
W6fia as colleagues ind co^wbrk^rs. Today 6000 PCVs are Involved In programs des Igned 
to hilo strehgtheh local capacity . to address such fundaoental concerns, as food ^ 
production, water supply, energy developoient . nutrition and health education and 
reforestation. 



Peace Corps overseas offices: 



S£LI?.£. 

P.O. Box 487 

Belize City 

BENIN . 



Br 9 " 1 

Co tbndu 



botswa.na 
P;q. Box Q3 
Gaborone 



CA>1ERQ0N 
BP bl7 
Yaounde 



CENTRAL AFRICKN 
REPUBLIC 

Karigui 

CHILE . _ . . . 
Casilla 27-D 
Santiago 



COLOMBIA , _ . 
Cirrera 9 /^86-26 
Bogota 

COSTA RICA 
Apartado Postal 

1266 
San Jose 

bO KI N I C A K-REPU SL I C 
Apa|>tado Postal 

\U\U_ _ 
Santo Ddmirigb 

gASlERN CARRTBBEA^J^ 
Including: Antigua 

Barbados, Grenada, 

Montserrat , 

St ._Kltts-Nevls , 

S£.DJcIa,St. 

Vincent , Ddmlrilca 
*'Erln_ Court" _ 
Bishops Court ^Hill 
P.O; Box 696tC 
Bridgetown, Barbados 



ECDAPOR 
Casilla 635-A 
Quito 



FIJI 

P.O. Box 109; 
Suva 

GABON 



BP 2098 
J^^re^iLLe. 



GAMBIA, The 
P.O. Box 58: 
Banjul 

CHAKA 

P.O. Box 5796 
Accra (North) 



GUATEMALA 

6a Avetitda 1--A6 

Zona 2 

Gua temal a 

HONDURAS - 
Apartado Postal 

.C-51 

Teguc igalpa 

IV ORY COAST 
BP .1 127 
Abidjan 

JA^IAICA 



9 Musgrove Avenue 
iClngstoh 10 



KENYA. 



P.O; Box 30518 
Nairobi 



KOREA 

Gwang Wha Moon 
P.O.Box 521 

Seoul 

LE SOTHO 
P.O. Box 55A 
Maseru 

LIBERIA 
Box 707 
Monrovia 

MALAWI 
Box 208 
Lilongwe 



ma:,ay5ia 



177 Jalart Raja Muda 
Kuala Lunpur 



MALI 



SEYCHELL ^ 

Box_564 

Victoria 



SIERRA LEON £ 




BP 222 

No ua kc ho 1 1 

MICRONESIA ■■ 
p;o; Box 336 
Salpan, Mariana 
Island s 

bCROCCO 



1 \ Rue Benzer te 
Rabat 



NEPAL 

P.O. Box 613 

Ka thmaridu 



NICER - 
BP i.0537 
Niamey 

OMAK 

P.O. Box 966 
Muscat 



PAPIJ;/ 

c/o^.erlcan Embassy 
Port Moresby 



PARAGUAY _ 



c/b j«imerlcah Embassy 
Asunc ion 



PHILIPPINES _ 
y.O. Box 7013 
Manila 

RWANDA 

c/o American Enbassy 
Kigali 

SENEGAL 
BP.2 5A 
Dakar 



P.O, Box 5A7 
Honiara 

SWAZ ILAND • 
P_.0.. Box 362 
Mbabane 



TANZANIA 
Box 9123 
Dar es Salaan 



THAILAND 



^2 Sol Sonprasong 
Petchburi Road 
Bangkok A 

TOCO 
BP 31 9^ 
Lbr.e 



TONGA 

BP \kl . _ 

Nuku' Aldfa 



TUNISIA _ 

8, Ave. Louis 

..Br_allle 

Tunis 

tJPLPER VOLTA 

BP 53 7 -Sama nd 1 ri 

Ouagadougou 



WESTER N SAMOA 
P.O. ,Box 880 
Apia 

YEMEN ... ' 

P.O. Box 1151 ' 
Sana' a 

ZAIRE 
BP 697 
Kinshasa 
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